











Connellsville Coke (substitute for 

purposes. 13,500 Ovens. Daily Capacity 
Region. 
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The only reasons that higher prices are being constahtly 
aid by the most prominent steam users in the United 
States for Cahall Boilers are—that they are better made, 
last longer, cost less for maintenance, show a higher 
efficiency and make drier steam than any other kind. 
Send for illustrated catalogue. 
Cahall Sales Department, Pittsburg, Pa. 


HE HARRINGTON & KING PERFORATING CO. 


Metals Perforated as Required 
FOR SCREENS OF ALL KINDS FOR USE IN 


Milling and Mining Machinery, Reduction and Concentrating Works, Woolen, Cotton, Paper and 
Pulp Mills, Rice, Flour and Cottonseed Oil Mills, Sugar and Malt Houses, Distilleries, 
Filter Presses, Stone, Coal and Ore Screens Stamp Battery Screens, Brick 
and Tile Works. Filters, Spark Arresters, Gas and Water Works, 
Oil, Gas and Vapor Stoves, Coffee Machinery, Etc., Etc. 


Standard Sizes Perforated Tin and Brass Always in Stock. 
Main Office and Works: 226 North Union Street, Chicago, Ill., 








U.S.A. 


CHICAGO, ILL 
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LAKE “SUPERIOR PIG IRON, 


For Grey iron, Malleable and Car Whee! Castings. 


PURITAN 


CENUINE CONNELLSVILLE COKE. 


FORSTER, WATERBURY & CO., 
636-638 Rookery, CHICAGO 


CHICAGO ScrRew Co. 


SRW Es) 


94 -108 W.WasHinc ron St 


DICKMAN & MACKENZIE, 


CLEVELAND, CHICAGO, 
71 Atwater Bidg. 1224 Rookery Bidg. 


Mining properties examined. Ores sampled at 
mines, furnaces and all lake ports. 
Fuel, 


Ceneral analyses of Ores, Slags etals, 
CHEMISTS AND ENCINEERS. 
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Foundry Materials and Products, ete. 





Bristol’s Patent Stee! Belt The genuine is stenciled ‘* Apollo-Vandergrift” 
LACING. APOLLO BEST BLOOM 
Most Perfect GALVANIZED IRON. 
fastenin for 
all kinds of : Ps 
Dating. The difference between 


READY TOAPTYY FINSNED sont Samples free. 
THE BRISTOL CO., Waterbury, Conn. Apollo and other makes of 


Api yllo 


others 





galvanized iron is: 
is right and uniform ; 
are right, sometimes, by ac- 


IT PAYS to advertise in The tron Trade Review. 





cident. 


Apollo Iron and Steel Company 
Vandergrift Building 


Pittsburgh 


Works: Apollo and Vandergrift, Pa, 


MINING ENGINEER, CHEMIST, . 


ASSAYER. 


BENEDICT CROWELL, 
Atwater Building, Cleveland. 








MOTORS ETC, Se "fiat 
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Frank L. Crobaugh, 
ANALYTICAL CHEMIST AND ASSAYER. 


Ores sampled at lake ports, mine and furnace. 
Foundry m'xtures a specialty. Experimental 
work conducted for manufacturers. General an- 


alytical and consultation work 
LABORATORY 
Cor. Superior and S. Water Sts., Cleveland, 0. 


FUEL CAS PLANTS. 


American Cas Furnace Co., 
23 John St., N. ¥. 








Draught Stacks, Blast Furnaces and Heavy 
Plate Work a Specialty. 


\ \ 
WA: JONES FOUNDRY MACHINE 


ENTERPRISE BOILER COMPAN 


YOUNCSTOWN, O. 


POWER, TRANS 





W. S. ROCKWELL & Co., 


OIL FURNACES. 


26 Cortiandt 8t., New York Oity. 





See large Advertisement ot 


B. F. STURTEVANT CO., 


Boston, Mass., 
On Page 25, 


BLOWERS, FANS, ENGINES. 





HONEST SABBITT METALS. 


We do not claim that we are supplying ten different governments with Babbitt Metal. Our 
Metals are used by more than three thousand leading Consumers in UNCLE SAM'S own country 
They are invariably uniform, reliable, contain only pure and best material, remarkably fluid, and 
free ly m “ drossing.” 

ic Ss TO ALL.—XXX Nickel Rabbitt 24 cts. per Ib.; No. 2 Grade (for general shop use 
To in per Ib.; F. 0. B. your depot, on your customary terms. Any special mixture of metal made to 


order. 4,000 References. 
SWARTS METAL REFINING CO., 20%. ‘Despiaines =:.__ Chicago, Ill. 


TURNBUCKLES. == L Blakeslee Steam Jet Pump. 



















WORKS, SHAKUN. MINES, CLEARFIELD CO., Ps. 


James V. Rose. 


. PROPRIETOR... 


SHARON FIRE BRICK WORKS, 


Contractor In Fire Brick Construction. 
Manufacturer of High Grade Fire Brick. 




















yESLZ REASONS FOR ITS USE: ANALYSIS: 
* \ 1. Simplicity. 2. Is independent of Brich. Roch Clay. 
pelt eo) e engine. 3. Will pump sandy or impure SILICA, 54.50. SILICA, 47.08. 
Oa ji) water. 4. Have no valves and no wear. ALUMINA, 44.20. ALUMINA, 
- tS” 5. Not subject to freesing. 6. Ecnomy LOSS ON IGN, .05. LOSS ON IGN, 13.28 
Cleveland City Forge & Iron Co and reliability. 7. All parts inter- TRON, 45 | mom, i: 
*") changeable. Write 
. 0. BLAKESLEE MFG. CO., Du Quoin, til. SHARON, . PA. 
THE UPSON NUT CoO.. Cleveland, O. 
- + = MANUFACTURERS OF «- «- - 
[MACHING ARO bree ac ans NOT FORCED AND COLD PUNCHED NUTS, LAC SCREWS, BOLT 
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nractse'"™ WM. B. POLLOCK & CO. “==, 
| Receivers. with Inquiry please give ad. No. 6. YOUNGSTOWN, O. Boilers, Tanks, etc, 
“ Stilwell’s Patent a 
TT Red Cedar, uneexacts |? = AULTMAN 

un PINE OR CYPRESS. Heater 3 ELEVATING avo 
| c Any Size, Any Shape. Fil CONVEYI NG: 
Ro, IAMS APG. (00, THE Machinery. | 





Is the only lime ex- 
tracting Heater that 
will prevent scalein 
steam boilers. Re- 
moving all impuri- 
ties from the water 
before it enters the 


Billet and Hot Wire Carriers, 
Coal, Coke and Pig tron 
Elevators and Conveyors, 


THE PREISTMAN SAPETY OIL ENGINE, 


(Not Gasoline.) 


Miller, Wagoner, Fieser & Co, 
PIG IRON, COKE. 





Columbus, O., Hayden Bldg. 
Chicago, Ill., Monadnock dg: 
8t. Louis, Mo., Bank of Com. Bldg. 
Pittsburg, Pa., Hamilton Bidg. 





Steel Stamps and Stencils. 


HARTY, J. H. & Co. 
Seals, Stencils, Automatic Check Punches 
and Numbering Machines. 2 Seneca St. 





Rubber Stamps 





boiler. 


Thoroughly Tested. 





in daily use. 


The Stilwell-Bierce & Smith-Vaile Co., 


Dayton, Ohio. 


Over 8,000 of them | 







Designs and estimates furnished for com. 
plete factory and boiler house equipment, 

For further information, catalogue and 
prices, write to 


THE AULTMAN COMPANY, 


Canton, Qhio. ES 











Standard 
Types 


12 


AIR COMPRESSORS 


Covering the requirements of every application of compressed air. 


improved accessories relating to the economical production of compressed air. 


Rock Drilis, 
Stone Channelers. 


| # Ingersoll-Ser 


peak Bet Sorted 


with a large number of 
Special Patterns, 


Each machine equipped with the most 


Send for new catalogue. 


Coal Cutters, The 
Pohie Air Lift Pumps. 








Rockford Bolt Works, Rocktord, m. 


ALL KINDS OF 


Boits, Lag Screws, Rivets, 


Washers and Odd Bolt Work. 


WYN VED P LUNN ee 





Mention the Iron Trade Review. 





IT PAYS to advertise in The Iron Trade Review. 





~ Th 
“CROS FILTER 


actually reduces oil bills 
50% or more. It has been 





Myon the market 8 success- 
ful years and is used in 
18 countries. Send for 
descriptive circulars, etc, 
The BURT MFG. CO. $ 

Akron, Ohio, U.S. A. 








AIR —mi- 
COrFIPRESSORS 


Thoroughly up-to-date 
and the most simple, 
durable and economi- 
cal machines on the 
market. Built on 
improved lines. 
ROCK DRILLS, 
AIR LIFT, 
PUMPS, ETC. 
Send for catalogue 


(RAND DRILL CO.) 


100 Broadway, New York. 
1328 Monadnock Block, Chicago. 


oO. TEXTOR, 
Chemist ai Metallurgist 


made of Metals, Ores, Fuels and Sup- 
Furnaces, Steel Works and Foundries. 
Ores sampled at mines, furnaces and lake ports. 
Advice furnished to operators of Blast Furnaces 
Stee] Works and Foupdries. 
Min properties reported u . 
For in ears Chief Chemizt to the Cleve- 
land Rolling Mill Cc. 
168 Superior St. CLEVELAND, O. 
























AIR GOVMPRESSORS yo ai tonpesor Ws 


For every application of Compressed Alr Power. 


Casut Aonatss METALFAC-CHICAGO ABC Cone 


E.H.STROUD & CO.. 


METAL FACTORS 


The Products ff: arul Saajypelacd fot 


1RON STEEL TIN-PLATE BRASS 
COPPER LEAD & : ZINC WORKS. 


J6 ta talle Sheet ~ S00 Nélteam Senet ~ 


CHICAGO. 


F. A. EMMERTON, 


Analytical Chemist, 
AND METALLURGIST. 


Ores sampled at lake ports, mines and furnaces. 
Mines and Metallurgical Processes examined. 
Analyses made of Ores, Metals, Fuels, Railroad 
and Foundry Supplies, etc. 


9 Bratenah! Buliding, CLEVELAND, 0. 


Millett’s Patent 


CORE OVEN. 


The best in the world. 
MILLETT CORE OVEN CO., Brightwood, Mass, 


NEW YORK. 











26 Cortlandt St., NEW YORK, 


Se NR 
THE ROBERT W. HUNT & CO. 


Bureau of Inspection, Tests and Consuitation. 
PITTSBURG : CHICAGO: NEW YORK! 
Park Building. 1187 The Rookery. Tl Broadway. 

Reports on iron and steel processes and plants. 
Inspection of steel rails, splice bars, railroad cars, 
wheels, axles, etc. Chemical Laboratory—Anal- 

sis of ores, iron, steel, oils, water, etc. Physical 
aboratory—Test of metals, drop and pulling test 
of couplers, draw bars, etc. Efficiency tests a 
boilers, engines and locomotives. 


John T. Jones & Co, 


Mines, Prospects, Explorations and Mineral 
Lands, examined, experted, practical tests made 
and reported. Reliable and practical sampling 
done. Chemical analysis made. All work done 
by practical expert. Best of reference as to & 
perience and reliability. Address 

Suite 32, 115 Monroe St., 
CHICAGO, ILLS 





MONTAUK BLOCK, 





ARMSTRONG LATHE AND PLANER TOO. 


Saves Forging, Tool Steel, Time. 
Send for Circulars to 





ARMSTRONG BROS. TOOL CO., 
98 W. Washington St., CHICAGO. 
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Votume XXXI. 


CLEVELAND, O. 


THE 


WEEK IN IRON CIRCLES. 


THE MARKET AT LARGE. 

Prices in general are holding their own in iron 
and steel, with a steadiness not ordinarily found in 
the closing weeks of the year, when mills are look- 
ing about for winter occupation. The only marked 
decline in the past few weeks has been in semi-fin- 
ished steel, which had been relatively higher than 
Bessemer pig iron and some finished materials as 
well. Some sheet bar and tin plate bar contracts 
were made in early fallon the higher basis, but 
only a relatively small tonnage paid the higher price 
due to the temporary scarcity of steel. Today's 
market brings all lines more nearly to their normal 
telation. The shortening of new export business 
because of high freights is still noticed in billets 
and steel bars, the Liverpool rate being 18s., against 
208. in the latter part of October. Yet shipments 
abroad on old contracts have been much larger than 
last year's, except .in pig iron, and the total of iron 
and steel exports in all forms for 1898 will be 
quite above 1,000,000 tons—or practically 10 per 
cent of the domestic consumption. Statistically, 
the position of the iron trade at large strengthens 
with every month. A further reduction in stocks 
took place in October, with production somewhat 
increased. The Lake Superior iron ore trade re- 
ports shipments to Nov. 1 to be 1,275,000 tons ahead 
of last year’s at the same date, an indication that 
the 1898 supply from the mines has not been propor- 
tioned to the increase in pig iron production in the 
furnace districts using lake ores, and therefore that 
Lake Erie dock stocks next spring will be smaller 
than on May 1, 1898. For the most part Southern 
pig iron producers are more confirmed in their posi- 
tion, and buyers are not disposed to place large con- 
tracts running into the middle of next year at 
present asking prices. There is more disposition 
to contract with Northern furnaces for forward 
deliveries, however, as their prices continue rela- 
tively lower. Concessions from some furnaces out- 
side the Birmingham district are still heard of in 
conection with Southern iron, and the East is less 
uniformly strong than the Central West. There is 
not the unanimity in holding quoted prices, that 
always precedes an advance such as some pig iron 
sellers are talking. What 1899 will bring in sus- 
taining the present rate of consumption or increas- 
ing upon it, is to be settled by forces of which the 
measure cannot yet betaken. Much will depend 
upon the course of the rail manufacturers—whether 
they are wise enough to make the right price. The 
plan of a selling company which shall take all the 
Tails manufactured by the mills on an allotment 
basis and sell them for what they will bring in the 
Market is regarded as a feasible solution of the 
Problem. But it introduces the old question of 
afranving with certain mills, and the history of the 
last agreement will not bear inspection so far as it 
Telates to settlements with non-producers. A 
further conference next week is expected to settle 
Some details and to determine whether.an advance 
of $x or $2 over the $18 Pittsburg basis shall be 
asked. There are still some doubters as to the 
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policy of a $2 advance. The billet situation in the 
Central West is dull. The market is $15.25 Pitts- 
burg, with mills easier and consumers generally 
supplied for the year. Sheet bars are lower, and 
a few sales have been made at $16.25, maker's 
mill. Bessemer iron stands at $9.60 to $9.70 valley 
furnace, and a round sale has been made at $10.10 
Pittsburg. Vessel contracts have been the item of 
interest in finished material in the Central West 
and negotiations about closed represent 6,000 tons 
of plates and shapes, with an equal amount still 
under consideration and likely to be placed. 





PITTSBURG. 
Orrice or The Jren Trade Review and Industrial World. \ 
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The best feature of the local market is the excellent condi- 
tion of the export trade. Inquiries are very numerous and 
orders are being booked regularly. Steel slabs are noticeable” 
among the materials inquired for from abroad. The general 
conditions noted last week still hold locally with some slight 
fluctuations, noted in the detailed report 

Pic Iron.—The selling agency for the Bessemer Association 
reports 27,000 tons sold the past week. The price was from 
$10.10 to $10.15 Pittsburg and contracts called for immediate 
shipment. Valley quotations are rather uncertain but are 
about $9.60 to $9.70. Some parties quote $10.25 for Bessemer, 
Pittsburg, but no sales are given. (ray forge is rather quiet, 
being quoted from $9.20 to $9.30. Foundry irons are very 
slow, being quoted on the basis of No. 2 from $10 to $10.25. 
We quote as follows: 


Bessemer, valley furnace............. sconcounen ue $ 9 60 to ).70 
Bessemer, Pittsburg... hone snabeenmnemaneds win: Sane ae 
ee E - 10.50 to 10.60 
Ss vccnsmnersnnunscencoueneienecsete evemeens sooneuns . 10.00 to 10.25 
 ) ea a ; 9.65 to 9.8« 
Gray Forge, valley furnace & to 8.85 


Gray Forge, Pittsburg ......... mennven oacue 9.20 to 3 9.30 


BILLETS AND Rops.—The nominal quotation for billets is 
now $15.25 and sales have been made at $15.15, maker's mill, 
Pittsburg, which price, it is said, could be shaded. Sheet- 
bars are rather quiet, the quotation being from $16.25 to 
$16.50. Rods, too, have declined, the present quotation be- 
ing from $21 to $21.50. The movement in tin plate continues 
excellent, with sellers chary of booking far ahead at current 
prices, as evidences of the consolidation going through are 
accumulating. 

Pipgs AND TusEes.—No change can be noticed in the con- 
dition of the market. The mills are all crowded with 
work and new business appears every day. An inquiry from 
Mt. Vernon, O., for 16 miles of five-inch and eight miles 
of four-inch line pipe, is going the rounds and a West Vir- 
ginia coke company is in the market for welded as well 
as riveted pipe. The additional discounts of six tens for 
less and six tens and five per cent off list for carload lots 
are still being quoted, with concessions to large orders. 
Base discounts are: Butt weld, black, 55 per cent off; lap 
weld, black, 65 per cent off; butt weld, galvanized, 47% per 
cent off; lap weld, galvanized 52% percent off. Discounts 
on merchant boiler tubes are as follows: 2-inch and smaller, 
72% percent off; 2% inch and larger, 75 per cent off. Inserted 
joint casing is now quoted at 60 off and screw and socket 
joint casing at 60 and 10 per cent off. 

Sueets.—The general condition is rather better than a week 
ago, demand for both black and galvanized having increased 
in the interval. Prices are unchanged and are as follows: 
No. 28, black, from 1.90c to 1.95c. Galvanized are quoted 
from 80 and 5 to 80 and 10 per cent off list, with concessions 
for desirable business. 

SrrucTURAL MATERIAL.—Outside of the fact that the pros- 
pective work on the new mint at Philadelphia is held up, on 
account of a question as to the material to be used in the 
building itself, the week has been uneventful. The mills 
continue full and new business is being taken right along. 
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Prices are as follows: Beams and channels, 3 to 15 inches, 
1.20c; 18 to 24 inches, 1.30c; tees, 1.25c; zees, 1.20c and 
angles 1.10c. Universal plates are now quoted at 1.10c; other 
shapes, 1.05¢. 

PLaTes.—Part of the Coolgardie order has been offered to 
a local firm and is now being figured on in the matter of 
freights, etc. Business in general is very good, the demand 
coming from all classes of buyers. Prices are as follows: 
Tank, 1.05¢c to 1.15c; shell steel, 1.20c; flange, 1.25c; fire box, 
2c and upwards ' 

RAILs AND TRACK MATERIALS.—Up to the present time the 
rail market is unaffected by the steps taken last week towar 
a new organization for handling the output of the rail mills. 
Prices are withdrawn pending action for the perfecting of the 
plan. We quote $19 to $19.50, nominally, for light sections. 
Of track materials, links and pins have the call at present, this 
being the good season for them. Quotations are: Spikes 
1.45¢; track bolts, 1.65c to 1.7oc; splice bars 1.roc to 1.1§c, 
links and pins are quoted from 1.20c to 1.27%c 

SPIEGEL AND FERRO MANGANESE.—From $23.50 to $24 is the 
market range for spiegel and the demand continues quiet. 
Ferro-raanganese is still quoted at $50 for 80 per cent do- 
mestic. 

SPELTER.— ‘Onward and upward”’ seems to be the motto 
for spelter, as it 1s now quoted at $5.15, Pittsburg, and no 
signs of weakness are apparent. 

IRON AND STEEL Ske_p.—The market is quiet in the matter 
of new business. Prices are as follows: Grooved iron skelp, 
1.t0c to 1.12%c; sheared iron skelp, 1.20c to 1.25c; grooved 
steel skelp, 1c to 1.05c; sheared steel skelp, 1.10c to 1.12 ec. 

O_tp Mareriat.— While the demand is generally for small 
lots, to cover immediate needs, the movement is fairly good. 
No material changes in prices are noted. A sale of 1,000 
tons iron rails at $13.75 gross, valley delivery, is among 
recent transactions. Other prices are as follows: Wrought 
iron scrap, $11.75 net, valley; cast borings, $6; busheling 
scrap, $9, net; car wheels, $10.25, gross; cast scrap, $8.75, 
gross; iron axles, $6, net; steel axles, $12.50, gross; charcoal 
scrap, $10, gross; billet and bloom ends, $11; machinery 
scrap; $9; wrought turnings, $7.25, gross. 
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While in some grades of iron and steel large sales have 
been made, the general tone of the market is quiet, and no 
very large tonnages were placed last week. Mills and fur- 
naces do not appear to be looking for a heavy business be- 
tween now and the first of the year, except in some lines. 
Prices are firm on all hands, and there is a disposition on 
the part of producers to hold the present quotations until 
further developments in the situation. 

Pic Iron.—No very large sales were made last week, either 
in Southern or Northern irons. The demand is not heavy, 
and gives no indication of increasing in the immediate future. 
Dealers are not looking for much business to be placed before 
the first of the year. Foundries of all kinds are running full, 
and are taking their iron as fast as they can get it, but do not 
seem inclined to make further purchases at the present time. 
Iroquois Furnace started up a week ago, and is now running 
full. No changes have been made in prices, and it is quite 
likely that the present quotations will be continued for some 
time ahead. 


Lake Sup. Charcoal....$11 50 1300 | Southern Coke No. 3...$10 45 10 60 
Local Coke Fdy. No. 1 11 50 12 00 Southern No. 1 Soft..... 10 85 11 10 
Local Coke Fdy. No. 2 11 00 11 50 Southern No. 2 Soft..... 10 60 @ 10 85 
Local Coke Fdy. No. 3 1075 1100 | Southern Silveries...... 11 25 @ 11 50 
Local Scotch Fdy. No.t 11 50 @ 1200 | Jackson Co. Silveries.. 12 50 @ 14 50 
Local Scotch Fdy. No.2 11 00 @ 11 50 Ohio Strong Softeners 12 00 @ 12 50 
Local Scotch Fdy. No.3 10 75 1100 | Alabama Car Wheel... 15 00 @ 1600 
Southern Coke No.1... 10 85 11 to | Malleable Bessemer ... 11 50 12 00 
Southern Coke No. 2... 10 60 10 8§ | Coke Bessemer............ 11 50 @ 1200 


Bars.—Several large contracts for car iron were placed ten 
days ago, aggregating fully 10,000 tons. Aside from these 
orders, business was almost entirely of the small order class, 
but is steady, and foots up a good total every week. There 
are one or two good contracts in the market at present, which 
are expected to develop into orders within a short time, and 
general business gives every promise of continuing good for 
some time. Prices ere unchanged, and on the ordinary run of 
business are firm. Quotations are made at 1.05c to 1.10c for 
common iron, 1.1oc to 1.20c for guaranteed iron and 1.15¢ to 
1.20c for soft steel bars from strictly billet stock. 
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Rats AND Track Suppiies.—Reports are current that the 
rail makers have reached some decision regarding an 
ment, although this is denied by the local mill represents. 
tives. At any rate, nothing has been announced as vet 
regarding future plans and no prices have been named. The 
‘nills continue to refuse to make quotations. There are, 
number of large inquiries in the market, and the roads eyinge 
some impatience to place their orders. Business in light rail 
has beeen fair, and the week's tonnage included one or two 
good contracts. Prices on these are made at $20 to $21 ang 
upwards. Other quotations are as follows: Steel splice 
bars, 1.15¢ to 1.25c; track bolts with square nuts, 1.80¢ to 
1.goc; hexagon nuts, 1.goc to 2c; spikes, 1.55¢ to 1.60c. 

BiLLets AND Rops.—No business was done in billets lag 
week. The local mills are heavily sold ahead both on billets 
and finished material, and are unable to accept orders for 
delivery this year and for several months into next year, 
Prices are nominal at $16.50 to $17. Some small saleso 
wire rods were made last week by the local mills, to reguigr 
customers to fillin with. Prices are made at $22.50 to $23, 

Car Orpers.—There have been several fairly good order 
for cars given out in the week, and a number of small orders 
are being figured on at present. In car material a good bugi- 
ness has been done. As noted above, sales of about 10,0 
tons of bars for car work were made ten days ago. 

SrrucruraAL MATERIAL.—General business in small lots js 
good and seems likely to continue so for some time. No 
large contracts were placed last week. Three or four build 
ing projects of considerable size are being figured at present, 
and it is thought some of them will materialize within a short 
time. Among them may be noted the new store building for 
Schlesinger & Mayer, which will take about 3,000 tonsof 
material, and the new office building of the Methodist Book 
Concern, which will take possibly 1,000 tons. Quotations are 
unchanged, as follows: Beams, 15 inch and under, 1.36¢ 
to 1.40c; 18-inch and over, 1.45c to 1.50c; angles, 1.25¢ to 
1.30C; plates, 1.20c to 1.30C; tees, 1.40C to 1.45C; zees, 1.35 
to 1.40c. Small lots from stock are quoted at Kc to Ke 
higher. 

PLates.—There are two orders for ship plates in the market 
at present, one of which was mentioned last week. These 
will aggregate over 3,000 tons. Neither has been placed yet, 
but both are expected to be given out within a short time 
General business has been good, both in large and small lots 
Quotations are made as follows: Tank plates, 1.20¢ to 1.300; 
flange steel, 1.30c to 1.40c; firebox steel, 1.85c¢ to §c. 

Sueets.—There is a good demand for some grades of both 
black and galvanized sheets, while others are in small re 
quest. The tonnage for last week was quite satisfactory, 
and the demand appears to continue. The market is firmat 
2.05c to 2.10c for No. 28 black and 80 and 5 per cest 
discount for galvanized. 

Mercuant Steer.—The situation is about as last reported, 
with consumers anxious to place their business, while mills 
are willing to accept only a comparatively small proportions 
of the offerings. Sales last week made a good aggregate, and 
the demand shows every indication of keeping up. Quot# 
tions follow: Open-hearth spring, tire and machinery steel 
1.65c to 1.75c; smooth finished machinery steel, 1.60c to 1.70; 
smooth finished tire, 1.50c to 1.60c; tool-steel, §.50c to 7.50; 
specials, 11¢c and upwards. 

Scrarp.—The market has been quiet in nearly every branch 
Very few sales of any character of scrap have been made, and 
none of them were of large size. Dealers appear to be look 
ing for higher prices to come soon, but cannot find consumers 
willing to pay the present market except in occasional cases 
Dealers’ selling prices are as follows: 





Old iron rails, gross, $12 50@ $12 75 | Axles, net............. eld 5 
Old steel rails long, gr. 10 1100 | Cast borings, endnne: a rt 
Old steel rails, short... 87 goo | Wrought turnings, net © £ 
Old wheels, gross......... 11 119 | Axle turnings, net...... 7 78 
Railroad forge, net...... 11 1200 | Mixed steel.gross........ 7 iz 
Dealer's forge, net....... 10 1050 | Stove plates, net...... ; 7 ; 
No.1 mill, net.............. Z 800 | Heavy melting stee,gr. ° 4 
Heavy cast, net............ foe goo | Oldiron splice b., met. 12 13 
Malleable cast, net...... 800@ 8; 
CLEVELAND. 
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™ The record of iron ore shipments in the full season of 189 
both by water, and all-rail, was passed in October. Official 
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figures just received show a total water shipment up to Nov. 
,of 12,545,566 tons. Last year the total to the same date was 
11,270,283 tons, and the gain to Nov. 1, this year is therefore 
1,275,000 tons. October shipments this year were 1,551,415 
tons; last year, 1,462,712 tons. In November last year the 
total was about 900,000 tons. Indications are that this will 
pot be equaled in the present month, and that there may be 
something less than 13% millions for the total water move- 
ment of the season. Ore buying is at an end, beyond the few 
scattering lots for which consumers shop around at the last. 
It has been a sharp hunt lately for anything in non-Bessemers; 
furnacemen who went after a few thousand tons of soft hema- 
tites ended by taking what they could get in hard ores. The 
freight market isina jumble. Boats going to Duluth for grain 
and finding themselves in for four or five days’ delay have 
taken ore at what they could get. Thus from $1 the rate 
has gone off to 70 cents, giving the anomaly of a head-of-the- 
lake rate less than Marquette or even Escanaba, the latter 
two being go and 75 cents respectively. 

Pic _Inon.—Some local sellers of foundry iron have had a 
good run of business in the past ro days, making sales in a 
number of instances, on which deliveries run to July 1, 1899, 
much of the business being for shipment to points farther 
East. Prices are being held, in view of the fact that sales are 
again exceeding shipments and of the excellent statistical 
condition in pig iron. Southern iron is curtailed in current 
sales by the firmness of the furnaces, though mills are con- 
stantly buying their quota of Southern forge, to counteract the 
red-shortness of low phosphorus Northern iron, and Southern 
No.3and softeners have a regular sale. We continue $9.50, 
valley, as the market for No. 2, with some sales slightly above 
and others slightly below that figure. Gray forge is steady at 
$8.75 to $8.85 valley, or $9.25 Pittsburg. In the Bessemer pig 
iron market a few sales of 1,000 to 3,000 tons for November 
and December, are reported at $10.10 to $10.25 Pittsburg, and 
$ 60 valley has been named in connection with a sale of out- 
side iron. Association sales for the week were 20,000 to 30,000 
tons. ‘We quote f. o. b. Cleveland: 


BESSEMECT, ...........0.+eeeeeee 10 40@10 55 | Valley Scotch No. t.........$10 40@10 50 
No.1 Strong Foundry...10 40@10 65 | Valley Scotch No. 2......... 10 15@10 40 
No.2 Strong Foundry....10 15@10 25 | Gray FoOrge........ ......ss000 9 40 
No.3 Foundry................ 965@ 990 | Lake Superior Charcoal. 11 50 


FinisHeD MATERIAL.—Interest in rolled material in the 
local market has centered in the plates and shapes for a num- 
ber of vessels. Several yards are figuring with the Bessemer 
Steamship Co. and the outlook is for the placing of a steamer 
and a barge, possibly two steamers and two barges. There 
is figuring on vessel work also in other directions, and the 
prospect is that plate mill capacity will be well taken care of 
in the coming winter. Plates are stronger in the past week, 
particularly where early delivery of any considerable tonnage 
isdesired. “Ve quote 1.20c to 1.25c Cleveland, according to 
delivery, some mills being firm at the latter figure. Where 
deliveries are more to the convenience of the mills these fig- 
ures might be shaded. In structural material there has been 
some scattering business and bridge works have bought in a 
small way. In iron and steel bars demand is rather light and 
desirable orders guaranteeing winter operation would be 
taken at concessions. We quote bar iron at .gsc valley mill, 
and steel bars at 1c Cleveland, in ordinary lots. Sheets are 
quiet, with No. 27 black quoted 2c Cleveland on moderate lots. 
The demand for wire and nails is only moderate. We contin- 
we the quotation of $1.20 Cleveland for smooth wire in single 


tarload lots, and $1.75 for four-point galvanized. Wire 
tails are $1.3734 Cleveland, single carload lots. 
CINCINNATI. 
Nov. 8. 


_ The situation remains unchanged as far as Southern iron 
Sconcerned, except that the Southern iron masters are be. 
yond any doubt getting firmer in their views. The scatter- 
‘ag run of orders which they have received at full schedule 
Prices have indicated to them that to-day’s figures are not im- 
Possible. Ihe export trade continues heavy. There have 
been further large inquiries from abroad and a number of 
large sales were made during the week. The Birmingham 
fegion has found a place where it can put its surplus iron 
Without sacrificing it, for the foreigners are now paying even 

prices than are being realized on domestic orders. 
This explains the position of the Birmingham iron masters; 
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they say they can afford to bide their time; that they are 
now absolutely indifferent regarding the home market; that 
when the trade gets ready to buy it can pay their prices, and 
until that time, unless it be postponed for six or seven months, 
they are quite independent. While manufacturers very prop- 
erly endeavor to cheapen their pig iron mixtures, the higher 
and better qualities are now in active request, apparently in- 
dicating a reaction from the late determination to have what- 
ever mixture was the cheapest. Notwithstanding the greatly 
increased use of coke ironsin malleable castings and car 
wheel production, charcoal irons are in unusual demand. 
The difficulties of getting irons forward in adequate supply 
are increasing. Manifestly the rolling stock equipment of 
the railroads is entirely inadequate for the business of the 
country. We quote for cash, f. o. b. Cincinnati: Southern 
coke No. 1 foundry, $10 to $10.25; No. 2, $9.75 to $10; No. 3, 
$9.25 to $9.50; No. 4 and gray forge, $8.75 to $9; mottled, 
$8.75 to $9: No. 1 soft, $10 to $10.25; No. 2, soft, $9.75 to 
$10; Hanging Rock charcoal, No. 1, $14.50 to $15.50; Jackson 
Co., silvery,” No. 1, $12 to”$12.50; standard Georgia car 
wheel, $14.25 to $15. 





PHILADELPHIA. 
Now. & 

Consumption is maintained but there is lighter buying, 
though the market cannot be called dull. The reports of 
lessened demand upon Western mills, for future requirements, 
and the natural slowing down that comes at the end of the 
year, have led to some questions as to the maintenance of 
prices; yet the strong features of the general situation remain. 
Good authorities look for higher prices, with a possible brief 
interval of yielding. The fact that now and then a transac- 
tion in pig iron is reported at a concession makes some buy- 
ers hesitate; on the other hand there are sellers so well booked 
that they are making no offers below the prices that have 
ruled generally for two months. Yet lack of the unanimity 
which precedes a general advance is to be noted. 
the following Philadelphia prices: No. 1 X foundry, $11.75 to 
$12; No. 2 X foundry, $10.75 to $11; No. 2 plain, $10.50; 
standard mill iron, $10 to $10.25; ordinary mill iron, $9.75. 
In steel billets there is no business. Reportsof falling values 
at Pittsburg have held buyers off. 
could be done at $17.25. The current demand in finished 
material is sufficient to keep the mills comfortable, and no note- 
worthy change in prices is likely. The action of the steel rail 
manufacturers in arranging for an advance of $1 to $2 a ton 
and the disposal of the product through a single agency, is 
taken as an index of the disposition of the large producers to 


We quote 


It is probable business 


earn a fair profit all around, and is expected to help in holding 
otter lines. The demand is expected to be large. 
alone are taking at the rate of nearly 1,000 tons of rails for 
every working day. The high ocean freights are temporarily 
a drawback. The rate to Liverpo:! recently has been 18 to 
20 shillings; but this is not expected to last long. We quote 
refined iron bar at 1.1oc to 1.15c; special bars, 1.25¢; 
and channels, up to 15 inches wide, 1.40c; plates, 1.30c to 
1.35¢; angles, 1.25c to 1.30C. 


Exports 


beams 





Bethlehem Tests of Krupp Plate. 


At the proving grounds of the Bethlehem Iron Co., at Red- 
ington, near South Bethlehem, Pa., on Nov. 2 a test plate 
manufactured by the company was tested. The result was 
quite satisfactory, demonstrating the superior resisting power 
of the Krupp armor. Officers of the Russian navy now sta- 
tioned at Philadelphia were present. The plate tested was 
six inches thick, nine feet long, and six feet wide. Two shots 
were fired from an eight-inch gun, each projectile weighing 
253 pounds. The projectiles were of the Holtzer pattern, 
made at Midvale this year, and were supplied by the Navy 
Department. Seventy-five pounds of powder were used in 
the first shot developing a velocity of 1,623 feet per second. 
The penetration was two inches. No cracks were developed. 
In the second shot 85 pounds of powder were used, develop- 
ing a velocity of 1,730 feet per second. The penetration was 
four and a half inches. No cracks were developed. This 
plate had one shot fired at it on a previous occasion, the pene- 
tration being one inch. The Bethlehem Iron Co. has received 
a large order from the Russian government for Krupp finished 


armor. 
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NOVEMBER 10, 1898. 
IRON CAPITAL AND LABOR AT PEACE. 


We reprint elsewhere extracts from Mr. Carnegie’s 
address at Homestead last Saturday at the dedica- 
tion of the splendid library and institute which he 
gave tothe people of the borough. What he says 
about the wages at Homestead and about the record 
of his company as a wage payer is worth more than 
a’passing thought. It is the strongest answer that 
can be made to the hasty comments of the unthink- 
ing, the prejudiced and the partisan. As time 
passes and scars are healed and passion gives way 
to a willingness to listen to a recital of the facts, the 
popular thinking of Homestead will find itself more 
and more occupied with the significance of this 
remarkable statement—that a year’s average of 
wages there, men and boys, common labor and all, 
was $905. It is a record that ought to be put before 
every reader of the articles, in magazine and news- 
paper, that came in the train of the tragedy of 1892, 
and that had for their inspiration the belief that 
Homestead stood for ill-rewarded labor and for 
capital waxing strong at labor’s expense. The 
event of Saturday and the feeling of cordial co-oper- 
ation between employers and men, of which every 
phase of the celebration gave proof, should be taken 
as significant of a better appreciation as time passes, 
of the mutual burdens, rights and responsibilities 
of the two great partners in industry. The Pitts- 
burg Dispatch speaks the truth in this comment: 

The most salient aspect of the affair was the warm mani- 
festation of the mutual esteem and sincere desire for welfare 
and progress that governed the occasion. Homestead in the 
national mind is connected with the great industrial tragedy 
to which Mr. Carnegie referred in mournful terms in a 
speech otherwise full of the bright views which usually make 
up his public utterances. That tragedy was the exponent of a 
problem not yet solved. But it is well to remember that the 
hope of solving it rightly and humanely is far greater in the 
spirit that animated both employers and employes at Home- 
stead yesterday than in the one which prevailed during the 
gloomy days of 1892. 


And that we are to expect a more constant exer- 
cise of the spirit of conciliation and of reason is 
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suggested in this recent utterance of the Bulleti, 
of the American Iron and Steel Association: 

For many years the best possible understanding has existed 
in this country between the large corporstions that are ge. 
gaged in the manufacture of iron and steel anc their wor, 
men, The wages paid have been the highest that the ing 
and steel markets would afford, and the men have recog. 
nized the fact that they have been fairly treated. We thin, 
that the day for serious trouble between employers and en. 
ployed in the iron trade of this country has gone by, 

As the iron trade has come into a state of virtuy 
independence of tariff legislation and has pasgg 
the period of marked fluctuations in market price 
stability of wages is more and more cuarantee 
When much depended upon the size of the prote. 
tive duty there was constant difference betwee 
manufacturers and men as to the proper distributiq: 
of the benefits of protection. To-day there is pry. 
tically nothing in this category to quarre! over, }y 
the days of alternating feast and famine—markey 
soaring to-day and six months later in utter collape 
—the employer often found himself tied upto, 
prosperity wage scale, while prices meant absolut 
loss on every day's operation. 
ments and charges of bad faith resulted in distrog 
and enmity, and on both sides a constant effort 
even up for an advantage unjustly gained. Toda 
the principle of a sliding scale that can slide dom 
as well as up, is getting general recognition; and 
since prices have come close to basal rock and hare 
shown a tendency to stay there, the slide has been 
so very short that there is nothing to fight over 

Undoubtedly a chief factor in the fortunate rel 
tions existing between capital and labor in iron ani 
steel works is continuous employment. Busy men 
drawing fair wages, have little discontent to num 
and less time to nurse it. The record of operations 
in the iron industry in the United States forth 
past 12 months has been absolutely without a para: 
lel for steadiness of employment. That is the ided 
condition. If the good will of the employed is: 
factor in cheap production, and has a distinct money 
value, as we believe it has, certainly the cond: 
tions have never been more favorable than in ths 
year 1898, both for contented and prosperous laber 
and for the practical expression of its feeling inthe 
manufacturer's cost sheet. 


Evasions of agree. 


EXCELLENT EXPORT SHOWING. 


No statistics that go to the American iron tratt 
are studied with more interest, month by month 
than those telling the story of the widening cit 
of our export trade. The showing for Septembe 
is peculiarly gratifying in the gains it records. P¥ 
iron exports, which during the war fell behind the 
of the corresponding months of last year, shows 
a gain in September. The exports of steel mais 
which rose to 26,845 tons, have been ata yearly ™ 
of 300,000 tons, which means that one rai! mill cou! 
be kept busy on export business alone if the ordes 
were concentrated. That the total for sheets® 
plates is 1o times that of last year to Sept. 30 is 
largely to business with British shipyards. Bille 
and sheet bars have also gained decided!y, as b* 
wire rods, wire and structural material. The#® 
gregate is gratifying indeed—650,000 tons in 1 
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months—and this does not include pipe, of which 
$3,000, 000 worth went abroad between Jan. 1 and 
Oct. 1; car wheels, cars, bicycles, agricultural im- 
jlements, hardware and machinery are also to be 
added. Of machinery more than $29,000,000 worth 
went abroad in the first nine months of this year: 


gxpoRTS OF !RON AND STEEL FROM THE UNITED STATES—GROSS TONS, 
September. January—Sept. 


-—_—_ os -----*+--_- -— 
1897. 1898. 1897. 1898. 
.. ee —en 525 56 ,057 3,481 
Pig iron {au CUE ceninanicniiin aie 16,648 18,663 séBoat 141,368 
GOTEDevnesesereree-soneeteeereene scene teeenersnen en seneney 3,008 6.359 32,693 55. : 
TON... + <caeeenatatianiiapaainees ania 439 71 30,124 §0,31 
| bars (not wire TOdS.)...........000+ ...000 415 1,354 96,624 18,171 
from TRIIG...........0cersseeeserererererenee se sneomnee 715 457 5,015 1,807 
Geel FAIIS........ .--.-c-cecrees seeeverenes 12,260 26,845 85.573 222,973 


Billets, ingots and blooms.............. 1,114 2,397 3,343 20,025 





Hoop, band and scroll iron...... ...... 56 19 571 583 
Wire rods occvccecoscsocccese sececoucecees 947 2,991 6,311 11,319 
fron sheets and PlAates..........creceererees 540 6m 2,585 2,953 
Steel sheets and PlAteS......60. ce cceree cerns 647 3,214 21.75 20,109 
Tin plates, terne plates, and tagger’s tin a 9 t 22 
Structural materiAl............--.ccceeresceeeeees 2,877 3.9 %6,705 27,094 
Wire ....... scatialinaeeiienadannlamnaaetaibitandgt ‘ 4:7 6,1 38,087 54,020 
BER EDIED. ...00.000.0000sccerereoreerccecccsssvescosoecess 2,015 §72 4,931 10,996 
Wire nails pinietnianbiniietnseanatnienes 1,386 1,030 3,174 7,997 
Other, including ee 8 115 2,760 1,517 














48,466 = 75,701 435,119 650,531 
(* Not separately stated prior to July, 1897. 
® “ " a “ © Bec., sOep. 


The valuations of iron and steel exports are an 
eloquent exhibit—$7,065,583 worth in September, 
against $4,935,464 in the September preceding. 
For the nine months, the total lacked little of $60,- 
900,000, against $45,693,384 in the corresponding 
period of 1897 and $34,549,290 to Sept. 30, 1896. 





LeavinG the party phases of the contest to the 
partisan, the business world can find in the results 
of the elections on Tuesday no reason for halting in 
the triumphant advance industry has been making 
inthe past year. Though there are no votes to 
spare in the House, the friends of honest money 
have the assurance that so far as legislation is con- 
cerned, the finances and the business of the coun- 
try will go unhurt for the next three years. Mean- 
time, training in the school of prosperity, it is to be 
hoped, will go on and will do its part in putting 
down the cheap money heresy. Confidence in the 
present administration and in the soundness of the 
country's financial, commercial and industrial inter- 
ests is to be read in the general result of the elec- 
tion. For the present the people appear to want no 
change, but rather a greater abundance of what 
has been coming to them since August, 1897. 





A sicniricant feature of the movement of the 
crops this year, and one that tells its own story of 
the revolution that has taken place in financial con- 
ditions since gold has been pouring in upon the 
United States, is that New York was not called 
upon to lend money to the West for the movement 
of wheat. Money in Minneapolis has been cheaper 
than ever—cheaper than in Chicago or New York. 
The banks of the Northwest are full of money and 
farmers, in some cases, are lenders instead of bor- 
Towers. One of the changes in our financial ma- 
chinery urged very strongly in the discussion of 
1896, as a corrective of some conditions that it was 
admitted bore hard upon the farmer, was such 
legislation as would insure larger banking facilities 
and a more plentiful supply of money in agricul- 
tural districts. To find the farmer a capitalist two 
years after, and to have well known authorities in 
finance predicting that the great agricultural region 
will hereafter be independent of New York banks 


THE IRON TRADE REVIEW. 7 


in the movement of its crops, is to realize what 
could not have been dreamed of in the conditions 
from which the country has emerged in so marvel- 
ous a way. 


Noteworruy in the record of iron and steel im- 
ports for September is the further marked decline 
in the imports of tin plates. A total of 8,794 tons 
of all forms of materials is the smallest yet recorded: 


IRON AND STEEL IMPORTS TO THE UNITED 8TATES.—GROSS TONS 
September Jan.—Sept 
1897 189s 1597 14g8 
SPR iicenietanineuntiieebiebs sempnieeuneion 1450 1,353 11,333 19,429 
Scrap iron and steel : uamaddinamaenel 209 143 gos oh4 
Bar iron......... eccccepeveneescsoesees 1,433 2,440 ).§07 14.514 
ON TER i bs 149 1% 
Hoop and band iron............ .. ste 27 4 
a ‘ 1,601 665 13,087 8.147 
Sheets and plates......... vn as 175 159 14g 1,778 
TT Te eevee 105 
DO lS EE 4,587 2,764 65,120 6,683 
Se ED scuntiensenscocnsnnmisietnisincconentia 1005 1,260 10,78 12,343 
10,527 5,794 115,566 14 I 


~ he imports of iron ore were only 3,545 tons in 
September, as compared with 32,146 tons in Sep- 
tember, 1897. The war has reduced the total for 
nine months ending Sept. 30, to 141,114 tons, against 
381,748 tons in the first nine months of 1897 and 
603,715 tons to Sept. 30, in 1896. The value of all 
iron and steel imports in the nine months ending 
Sept. 30, 1896, 1897 and 1898, was $16,361,429, $10,- 
829,797 and $9,638,858 respectively. 





Great Records at Ohio Steel Co.'s Works. 


Rivalry between the day and night turns has put the good 
records of the Ohio Steel Co. several notches further up in the 
past week. On Nov. 3 the day turn in the Bessemer depart- 
ment made 96 heats and 977.70 tons of ingots. The night 
turn made 98 heats and 1,000.16 tons. The total for 24 hours 
was thus 1,977.86 tons. The mill department on the same day 
turned out 781.57 tons and 876.22 tons of billets and sheets bars 
on the day and night turns respectively—a total for the 24 
hours of 1,657.79 tons. The day men started in on Nov. 4 to 
beat the preceding turn's record. From lack of steam they 
lost two or three heats, and came out with exactly the same 
number as the night turn—g8, but slightly exceeded the out- 
put, making 1,002.63 tons. The night turn Nov. 4 made 96 
heats and 978.59 tons, giving a total of 1,981.22. In the mill 
on Nov. 4 the day turn rolled gog 84 tons and the night turn 
890.35 tons—total for the day being 1,800.19 tons of billets 
and sheet bars. For the 48 hours the total from the Besse- 
mer department was 3,959.08 tons of ingots; from the mill 
department, 3,457.98 tons of billets and sheet bars, This 
record is especially creditable in view of the fact that the 
steel plant has buta single blowing engine. Since the start 
in February, 1895, the mill has never shut down for general 
repairs, though there were interruptions at first and an occa- 
sional one later. In the year ending July 1, 1898, counting 
out hclidays and Sundays, 624 turns were possible. The 
records show that the Bessemer department made 6r4 turns 
and the mill 612 turns. 


David A. Wells, the well known writer on economic sub- 
jects, died at Norwich, Conn., Nov. 5. He was born in 1822; 
in the 's50’s was assistant professor in the law and scientific 
school of Harvard; in 1857-63 prepared a series of scientific 
works. He was chairman of a commission appointed in 1364 
to inquire into the raising by taxation of the revenue needed 
by the Government in carrying on the war. From 1366 to 
1870 he was special commissioner of the revenue of the 
United States and worked an entire reconstruction of the 
internal revenue system of the country. A tariff bill he 
drafted in 1869 passed the Senate but failed in the House. 
He was a pronounced free trader and after 1872 voted the 
Democratic ticket. He was made a D.C, L. by Oxford and 
LL. D. by Harvard and Williams. One of his latest and 
most widely read works is “‘ Recent Economic Changes." 
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A PECULIAR BLAST FURNACE EXPERIENCE, 

Supt. Willard Fuller, of the Union Rolling Mil) Co.’s Emma 
Furnace, Cleveland, writes us as follows concerning an inter- 
esting and unusual occurrence in blast furnace practice. We 
shall be glad to have data of any similar outbreaking of the 
phosphorus taint, in the operations of other furnaces: 

‘* After a continuous run of nearly two years and with nq 
disturbance or irregularity for 15 months, the phosphorus in 
our metal jumped on a recent date from .ogo to .147 in one 
cast and then to .208 in the next. From this point it gradu- 
ally fell in the next seven casts to just within the limit for 

The sulphur was also irregular, varying from 
The silicon averaged nearly one-half of one 
per cent lower than normal. The whole occurrence was in 
the nature of a big surprise and not a pleasant one. 

‘‘When the first cast of off iron was made, the responsi- 
bility was put at once upon the laboratory, but after check- 
ing up all solutions, that explanation would not hold. When 
the second cast came, all idea of finding the source of trouble 
in the ore, coke or limestone had to be abandoned, for the 
amount of phosphorus in any one of the materials or in all 
three combined would have to be so much above the ordi- 
nary that it was not within the bounds of possibility. The 
scrap used was next considered, but it would not solve the 
question. This eliminated all outside causes as possible 
sources of the trouble, and it became necessary to look to the 
inside of the furnace for the solution of the mystery. 

“It was noted that the slag underwent a very marked 
change in its appearance, showing a change in the hearth 
condition. The tuyeres, at all times during the difficulty, 
were as bright and clear as usual. 


Bessemer iron 


+025 to 072. 


The second cast was very 
thick and would hardly run, looking like a cast of rotten 
white iron. There was considerable buck-shot in the cast- 
ing tlush of cinder, and the outlook was not pleasant to con- 
The third cast consisted of seven beds of iron and 
about four times as much slag, one-half of which was 
skimmed off before getting one pig of iron. The fourth cast 
was not much larger, being but 10 beds where there should 
have been from 25 to 30. The fifth cast was almost full size, 
and from this point on the casts were of normal size. The 
analysis of the slag showed a jump of from 12.5 per cent to 
nearly 15.5 per cent in alumina. 

The possibility of a salamander causing the trouble was 
considered, but on first thought was not given any credence, 
as the furnace was blown out on a Bessemer mixture, leaving 
a salamander which was not removed. On looking back 
over the records for some years, it was noted that five years 
ago the furnace was blown out on a mill iron mixture. After 
relining it was blown in on Bessemer. It was also seen 
that it took three days to get the phosphorus down to the 
limit. During the blast of three years, several changes back 
and forth from Bessemer to mill iron were made and it re- 
quired but 20 hours from the time of putting on the Bessemer 
mixture until the phosphorus was down to .100. When the 
furnace was blown in two years ago on Bessemer iron, after 
relining, there was a salamander of Bessemer iron. It was 
seen that in this case the first cast was within the phosphorus 
limits. It was not supposed possible that the iron would go 
deep enough to reach any old salamander that might have 
been left in the bottom, under the last one. 

“That this is what happened seems to be fully demon- 
strated by all the facts of the case, viz: First, nature of slag 
and iron, showing a cold hearth. Second, small quantity of 
iron, which indicated an enlarged crucible. Third, high 
phosphorus, which had to come from some source where there 
was a considerable quantity. The iron made from the mill 
iron mixture held .5 per cent of phosphorus. Lastly, 
there was nothing else to which the irregularity could be 
ascribed. 

‘“The occurrence, in itself, is not so remarkable, except 
for the fact that it happened so long a time after the sala- 
mander was left in the bottom of the furnace. 

‘It appears to the writer that in making his comparisons 
between the blast furnace and the human body, Mr. Gayley 
might well have added one more analogy, namely, heredity. 
It certainly seems to be proved that the taint in the blood 
has been handed down from grand-mother to grand-daugh- 
ter.” 


template. 
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CORROSION OF IRON AND STEEL. 





A subject of never-ending controversy between iron many. 
facturers and steel manufacturers is the relative corrosion of 
their products. The Engineering News, from which we quot. 
ed last week, has this further communication, the writer being 
no less an authority than Prof. R. H. Thurston, of Sibley 
College, Cornell University: 

Years ago, I endeavored to secure reliable and sufficient 
data on the subject, to serve as a guide in practice. I found 
very little available material. There should be to-day mug 
more, now that the use of steel has come to be general in aj 
departments of engineering. The results of my researches 
in technical literature and reports are published in See. 199, 
Vol. I1., of my ‘* Materials of Engineering,"’ page 328 & 
seq. In brief, they were: 

(1) Corrosion can ordinarily only occur in the presence 
simultaneously of oxygen, moisture and carbon-dioxide 
(Calvert). 

(2) The gases of the locomotive accelerate corrosion by 
their peculiar acid quality, arising from their contents of sul- 
phur-oxides; iron and steel absorbing acids somewhat greedi- 
ly (Kent). 

(3) Cast iron, in diluté solutions of acids, is rapidly acted 
upon, especially in warm water—in the flow of water of con 
densation, from engine condensers, for example—losing the 
metal, and often leaving the carbon and other matters; the 
piece retaining its form and general appearance unchanged, 
but with enormously reduced density. The metal is said by 
the uninformed to have been ‘‘changed to plumbago’’( Calvert), 

(4) Corrosion is rapidly effected with cast metal irregy 
larly and quickly cooled in the mold, less rapidly where 
slowly and regularly cooled (Mallett). 

(5s) The rate of corrosion 1s ordinarily constant over 
long periods of time; but the removal of the rust retards 
oxidation, as it destroys the voltaic couple composed of metal 
and of oxide. 

(6) Hard iron, rich in combined carbon, rusts slowly. 
The presence of graphite or of a different quality of iron ia 
metallic contact with it, increases the rate of oxidation— 
presumably by forming local voltaic couples. Hard steel 
rusts less rapidly than soft. 

(7) Foul sea-water, as the bilge water of a ship, corrodes 
iron and steel rapidly. 

(8) The rate of corrosion is too variable to be stated it 
exact terms. The hulls of iron ships have been found t 
average a rate of not far from 1-16 inch in 25 years, when care 
fully painted. Iron roofs exposed to smoke and gasesof 
locomotives are sometimes ruined in three or four years. 

(9) The observations of Thwaite are as follows: The 
time of endurance in years may be expected to average about:— 

T= WxCL; 
where W is the weight of metal in pounds per foot length of 
the member, L is its length of perimeter, inside and out,is 
hollow, and C is a constant, which has the following values, 
and the magnitude of which measures the relative loss by cor 
rosion. 











-—_—— Water = 

—— River— Im- 

Material. —-—— Sea- —— Clear or pure 

Foul Char Foul in air air 
ne 0.0656 0.0636 0.0381 0.0113 0 04 
i sda 1956 1255 1440 0123 1m 
TE TET a 1944 og70 1133 O12 am 
Cast Iron, no skin............ .23 oso 0728 0109 oN 
Galvanized.......... seins 09 0359 0371 0045 ory 


Average for sea water: Cast iron, in contact with brass, copper or gus 
bronzes, 0.19 to 0.35 ; wrought iron, in contact with the same 3 to 04S 


This is for unpainted metal, of course. For painted iron of 


steel it is safe to multiply the endurance, as above, by two 
or more. ~ 

The precision of the above figures would seem to indicat 
accurate measurements, and to settle the question as res 
the various metals; but, unfortunately, the quality of t 
steel and the influence “of varying proportions of carbon tf 
main unmeasured, although soft and hard steels were com 
pared with variable results. It has been assumed wh 
writer that the very softest steels, which contain less of the 
hardening elements than common iron, would oxidize mor 
rapidly and the harder steels less ‘rapidly, than wrought iro; 
while the rate of corrosion of wrought iron is subject to grett 
variation with the variation of the chemical composition, 
the mechanical structure, of its always heterogeneous mass 
Graphite in cast iron, and cinder in wrought iron, make with 
the adjacent metal rather effective voltaic combinations, 
and‘may be assumed to thus influence greatly the rate 
corrosion. 
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ARMSTRONG TOOL HOLDERS. 





In the accompanying illustration are shown a representa- 
tion of some of the lines of tool holders manufactured by 
Armstrong Bros. Tool Co., 98 West Washington st., Chicago. 
It indicates the manufacturers’ line of straight tool holders 
and shows two of the largest off-set tools and one boring tool. 
The company manufactures 33 different styles and sizes of 
tool holders for turning, planing, boring and cutting off 
metals, all using tools of self-hardening steel. In correction 
of the impression that tools for the use of inserted cutters are 
only employed on small work, the company states that it 
manufactures as many tool holders for large as for small 
lathes. n special orders these have weighed up to 96 
pounds, taking a 1%-inch square cutter. The largest regular 
size, however, weighs 23 pounds and takes a \-inch square 
cutter. 

The Armstrong Bros. Tool Co. has been having a very large 
trade on its specialties for the past few months, and the out- 
jook for the future is excellent for a continuance of the de- 
mapd. An order for 150 tool holders and 150 bars of steel was 
received recently from G. Koeppen & Co., Moscow, Russia, 


ARMSTRONG 


and within the past few days a duplicate order was received 
from the same concern. One day’s orders of one salesman in 
the East, this week, called for over so of the new Armstrong 
cutting off tools. These tools are made in a wide range of 
sizes, seven in all, and the company has been having a very 
large trade in them. Among large orders closed recently was 
one from the Pacific Coast Tool & Supply Co., of San Fran. 
— for Armstrong tool holders for the San Francisco Navy 
ard. 





ReFexkinG to the press reports of the doubling of its capac- 
ity, the American Tin Plate Co. advises us that it is not put- 
ting in additional mills at its Elwood plant. It is contem- 
Plating some additions, but how extensive these shall be is 
not yet determined. 





Concexninc the reported negotiations for the plant of the 
MeMulien Fence Co., Evanston, Ill., Treasurer E. J. Buffington 
of the American Steel & Wire Co. said at Chicago that nothing 
of the sort had been done, though the American Steel & Wire 
Co, would probably supply the Evanston company with its 
wire, 
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SKILLED LABOR IN THE SOUTH. 

In view of the establishment of a large steel works and a rod 
and wire mill in the Birmingham distict, the iron and steel 
trades wil! be interested in the following comments by E. H. 
Putnam in the 7radesman, on the considerations involved ina 
new Southern enterprise which contemplates the immigration 
of skilled Northern labor. In the formative period some 
difficulties will be met in Southern industrial communities 
that must be realized and wisely handled 

‘To organize a company in the South for the manufacture 
of high class machinery, depending on doing the mechanical 
work with skilled labor imported for the purpose, would be, 
from every point of view, unwise, and final failure would 
probably result. Past experience teaches this. The sewing 
machine factory established in Atlanta some ten years ago is 
a fair example of this. The tools, stock and skilled labor all 
had to be brought from a long distance away, entailing fre- 
quent interruptions and great and aggravating loss of time 
in the matter of tools or stock; and when a mechanic quit 
and left his job it was difficult, and it took much valuable tim« 
to replace him. Finally the company was obliged to remove 


Z 


FOOL HOLDERS. 


its plant to a nothern city. The experiment was enor- 
mously costly; and it would be well if Southern capitalists 
would take the lesson to heart and so profit by the example. 
But this does not prove by any means that high class manu- 
facturing cannot be done with perfect sucess in the South 
‘‘Speaking from the standpoint of an iron founder, I be- 
lieve, nay, I know, that high grade work can be done in the 
South as well as elsewhere. The management has much 
more to do with success or failure than the workman. There 
is plenty of skilled labor at hand, and it will be effective for 
good if rightly handled. I do not mean to say that radically 
wide departure from the past is to be recommended. That 
is inadvisable anywhere, except under very favorable circum- 
stances. For instance, the kinds of stock used in the manu- 
facture of sewing machines are so varied and so impossible of 
substitution that the factory must be located within reasonable 
proximity to the supply. And in such a business as this the 
question of skilled labor is indeed a very important one. But 
there are many lines of business wherein these questions do not 
rise to the dignity of serious obstacles. The principal requisite 
in manufacturing enterprise is that some one man, actively en- 
gaged in the concern as manager, shall know the business 
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thoroughly, shall be a good executive and capable of effective- 
ly imparting his knowledge of mechanical operations to his 
employes. This is at the bottom of success in the great 
factories of the world. In fact, the practice of the most suc- 
cessful manufacturers everywhere is to educate their own 
mechanics. The most frequent mistake is in employing in- 
competent men to superintend. An inefficient superintendent 
cannot succeed with the best of workmen, while an able man, 
will speedily make a good mechanic out of an indifferent 
workman. In short, it is not necessary to fill a shop with 
first class workmen in order to succeed, but the superintend- 
ence should be of the highest order procurable."’ 





LAKE SUPERIOR IRON MINES. 


. « 

The registration on the iron ranges of Minnesota is some 
index to the reduction in the supply of mining labor there. 
The total at Ely when the registration books were closed was 
450, while two years ago it was 1,145; Virginia registered 
305, against 871 in 1896; Eveleth, 229, against over soo in 
1896; Two Harbors, 680, against 970 in 1896; Tower, 285, 
against 570 in 1896, and Biwabik, 175, against 475 in 1896. 

P. Sundberg, superintendent of motive power of Swedish 
Government railroads, with headquarters in Stockholm, has 
visited Pittsburg, Cleveland, Chicago, and other iron and 
steel centers recently, investigating methods of ore transpor- 
tation. Last week he wasin the Lake Superior region, in- 
specting mines, docks and railroads. The new iron ore dis- 
tricts in northern Sweden, which were visited by the lron and 
Steel Institute in connection with its Stockholm meeting in 
August, have as their shipping port Lulea, which is in the 
higher latitudes of the gulf of Bothnia. The ore in the new 
deposits is soft and steam shovels will be used. The Swed- 
ish boats have from two to four hatches only, and dock spouts 
have a lateral motion, so as to command two hatches, with- 
Out moving the boat. The tide, which rises 14 feet. is also a 
drawback. 

It’s the expectation that 2,000,000 tons of ore will be 
handled next year at the Conneaut docks of the Bessemer road. 

Various reports have been abroad lately concerning the 
probable acquisition of the Franklin, Bessemer and Victoria 
mines on the Mesabi range by the Lake Superior Consolidated 
Iron Mines. There is no official confirmation, however. 

The Sparta Iron Co., at Sparta, Minn., expects to finish 
shipments Nov. 20. A break-down the past week has inter- 
rupted operations. No stripping is under contract for the 
winter. me 

The Minnesota railroads have planned to ship 290,000 tons 
of ore in November—195,000 tons from the Two Harbors 
docks, 75,000 tons from Duluth, and 20,000 from Superior. 
If these amounts are shipped, the total from the three ports 
for the season will be 5,787,000 tons, as compared with 5,569,- 
163 tons in 1897—an increase of about 218,000 tons. Had 
labor been more plentiful on Minnesota ranges, at least 300,- 
ooo tons more would have been brought down. The ship- 
ments from Two Harbors to Nov. 1, were 2,456,332 tons, 
against 2,428,924 tons to Nov. 1, 1897; from Duluth, about 
2,500,000 tons; from Superior, 540,000 tons. From Ashland, 
the season's shipments to Nov. 1 have been 2,257,785 tons. 

The fee owner, W. C. Yawkey, of Detroit, has taken pos- 
session of the Commodore mine on the ground of unpaid roy- 
The claim for royalties is $52,000. It is said that the 
mine will be worked throughout the coming winter, possibly 
by another company. 
~The Pioneer has been pumped out and mining will begin 
atonce. At the Savoy (Miller-Brown), development work 
by the Oliver Iron Mining Co. is going on. For 1899 it is 
expected that 650,000 tons will be shipped from the three— 
500,000 tons from the Pioneer, 100,000 tons from the Savoy, 
and 50,000 tons from the Zenith. 


alties. 


Tue officers elected at the meeting of the Foundrymen’s 
Association, in Philadelphia, Nov. 2, are those nominated at 
the October meeting: President, P. D. Wanner; vice-presi- 
dent, A. C. Pessano; treasurer, Josiah Thompson; secretary, 
Howard Evans; executve committee, Waiter Wood, chair- 
man; Thomas Glover, E. B. Brown, Stanley G. Flagg, Jr., 
William F. Sauter; ex-officio, P. D. Wanner president; How- 
ard Evans secretary. 
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PERSONAL. 





~ Willard Fuller has accepted the position of blast furnace 
superintendent at the Lorain Steel Co.'s plant at Lorain, 0, 
and will enter upon his new duties Dec. 1, though the fon 
naces will not be put in blast until April 1. Mr. Fuller has 
been for a number of years the successful manager of the 
Union Rolling Mill Co.’s Emma Furnace, at Newburg, Cleve. 
land. He will be succeeded by Frank E. Hall, now chemist 
of the Union Rolling Mill Co. 

John W. Gates, in pursuance of a purpose expressed some 
time ago, will retire from the presidency of the Illinois Steg 
Co., at the next annual meeting. Mr. Gates goes soon on a 
cruise in Cuban waters and later will start on a tour around 
the world. 

W. D. Berry has resigned as superintendent of the brags 
foundry at the Edgar Thomson Steel Works, of the Carnegie 
Steel Co., Ltd., to become superintendent of the new plant 
of the Fort Pitt Bronze Co., Allegheny, Pa. 

Andrew Carnegie was the central figure, both for what he 
said and for what he did, at the celebration of the third 
annual founder's day at Carnegie Institute, Pittsburg, -op 
Nov. 3. What he did was to offer to enlarge the Carnegie art 
galleries and scientific wing at Schenley Park. What he 
said was received with enthusiasm. Particular reference 
was made to the standing Pittsburg is attaining in the world 
of art, and Mr. Carnegie referred in appreciative words to 
the gifts to the art gallery made by Messrs. Frick and 
Phipps, who were prominent among the guests of the octa 
sion. 

William McGregor, one of the oldest boiler makers in 
Chicago, died Oct. 31. Mr. McGregor was born in Scotland 
in 1826 and came to Chicago in 1867. In 1875 he began the 
manufacture of steam boilers, and at the time of his death 
was president of the firm of William McGregor & Co, A 
widow and three children, Douglass T. and William G. Mc 
Gregor and Mrs. Charles D. Williams, survive him. 

John Mclivried, general manager of the plant of the 
American Steel & Wire Co. at Rankin, Pa., has resigned, 
and Geo. Nash, a former superintendent, has been appointed 
to the position. 

J. H. Cremer, the well known Cleveland chemist and metal- 
lurgist, sails this week for Europe to spend the winter, as has 
been his custom for several years. Mr. Cremer’s headquart- 
ers will be at Antwerp and he will visit during his stay the 
iron and steel working districts of Belgium, Germany and 
France. 





Further Consolidation Talk 


The statement is published at Chicago that experts are now 
examining the plants and mineral lands of the Tennessee 
Coal, Iron & Railroad Co. with a view to its absorption by the 
Federal Steel Co. The common stock of the Tennessee Co., 
now quoted at 28, is $20,000,000; its preferred stock, $1,000,000. 
Its bonded indebtedness is in round numbers $10,000,000. 
There is no official confirmation of the report. 

Messrs. Hayden, Stone & Co., of Boston, have sent out cit- 
culars to stockholders of the Washburn & Moen Co. asking if 
they would be willing to deposit their stock with the Old 
Colony Trust Co., to be held until Jan. 1 under an option to 
purchase the same at 1624. It is not yet known for what im 
terests the Old Colcny Trust Co. is acting. This is the com 
pany which acted as trustee for the stock of the constituent 
companies in the Federal Steel deal, and the surmise is that 
the Federal Steel Co. may have a part in the proposed tran® 
action. The American Steel & Wire Co is also mentioned 
There is $4,000,000 Washburn & Moen stock outstanding. It 
pays 8 per cent. The surplus is $2,000,000. The stock is 
now selling at 1524. 

The tin plate consolidation is again announced to be at the 
point at which the public will be asked to subscribe for the 
stock. It is reported that manufacturers have taken most of 
the issue. If this means that tin plate manufacturers selling 
out are taking their pay in stock, it is to be doubted. Itis 
reported that capitalists in Chicago, Pittsburg and New York 
have applied for blocks of the stock. The amount of pre 
ferred stock is put at $18,000,000 to $20,000,000; common 
stock, $20,000,000 to $25,000,000. Whether the desired arrange 
ments have been made with the big jobbers in NewYork is 
still an uncertainty. 
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Review of the Technical Press. 


BY DR. RICHARD MOLDENKE. 
The Erosion of Gun Tubes. [Zngineering, Oct. 14.|— 
Prof. Roberts Austin first reviews previous results obtained 
from the study of the erosion of gun tubes, the conclusions 
reached by Sir F. Abel and Col. Maitland being that this scor- 
ing came from the rush of gases behind and around the pro- 
jectile, and that the relative wear of the various steels de- 
pended less upon their chemical composition than upon the 
treatment they had received. The more a steel had been 
forged the better it stood up against the severe effects of 
theexpansion. The average pressure of the gases was about 
30,000 Ibs. per sq. in., which was fully maintained during the 
travel of the projectile to the muzzle. Since it is the common 
experience that the bores of our high power modern pieces 
of artillery are rapidly scored up when in use, and even a 
hardening effect is claimed from five ordinary proof rounds, 
an examination of the steel with the microscope would prove 
of great interest. Prof. Roberts Austin was enabled to in- 
vestigate a portion of a 4.7-inch quick firing gun in this way, 
as well as a piece of three-inch armor plate which had been 
struck by a glarcing shot. Since the various forces tending 
to deteriorate the gun are very complicated, and may produce 
radical thermal changes, a marked variation in structure is to be 
expected. A new gun tube, if cut and prepared for examination 
with the microscope, would show the ordinary structure of a 
well annealed piece of mild steel; for it had been oil quenched 
at 1,475 degrees F., and then annealed up to about a5 degrees 
F. The eroded piece of gun tubing was prepared by specially 
imbedding it in a similar steel so that both could be cut flat 
and polished without a rounding of the affected edge. The 
micro-structure showed that there was purely an erosion of 
the particles, no evidence of a fusion or formation of a higher 
carbide of iron existing. However, at the driving edge of the 
groove, which was necessarily in direct contact with the driv- 
ing bands of the projectile, a very thin altered layer was dis- 
covered This layer seems to be a confused mixture of car- 
bides of which nothing certain can be given. The armor 
plate, which was struck glancing by a hardened armor-pierc- 
ing projectile from an ordinary six-pounder, while showing 
the characteristic ‘‘splash’’ which resembles that produced 
by a sphere falling into the water, gave no evidence of an 
altered micro-structure as a result of the impact. Another 
interesting feature connected with the bore of the gun was 
the peculiar cracking of the ‘‘lands’’ over which the projectile 
had passed at right angles to their length. A series of 
photographs illustrate the peculiar structure of the eroded 
portions of the bore. The discussion of the paper, given in 
the /ronmonger, Sept. 10, was opened up by Mr. Winsor 
Richards, who was desirous to learn how this erosion of gun 
tubes could be avoided. Mr. Sneius suggested that the com- 
position of the gases made by the explosion of the ‘‘cordite’’ 
used might have given some information of value, though he 
also thought that the erosion was a mechanical one. Prof. 
Arnold discussed the micrographic side of the question, ask- 
ing for further study of that peculiar altered layer. Mr. 
Nordenfeldt discussed the question from a practical stand- 
point, stating that the effect was mechanical and due to the 
enormous velocity of the gases which escaped from the ring 
before the projectile had attained its full velocity. He had 
sen seven shots fired from a gun leaving an erosion three- 
quarters of an inch deep. The solution of the problem was 
lo prevent this enormous speed of the gases through these 
small orifices. Mr. Bauerman had tried something in this 
line by introducing dynamite into a strong shell having only 
asmall orifice. ‘The gases in escaping scored out the passage 
Similar to the gun tube. Similarly meteorites coming down 
vith enormous velocity were also scored heavily. Prof. 
Howe, Mr. Martin and Mr. Crossland discussed the paper 
further, to-all of which, in conclus.on, Prof. Roberts-Ander- 
sm gave reply. 





Byron H. Wuite, 68 and 70 S. Canal st., Chicago, Western 
tales agent for the LaBelle Steel Co., Pittsburg, Fitzsim- 
mons & Co., Cleveland, and the Morris & Bailey Steel Co., 

ttsbury, reports having had a very satisfactory trade 
alely. There has been a particularly large demand for spe- 
Salties in strip and band steel and a good trade in shafting. 
Mr, White looks for a good business for the balance of the 
year, 
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RECEIVED FROM THE TRADE. 





A catalogue of the Farrel & Bacon ore and rock crushing 
machinery, manufactured by the Farrel Foundry & Machine 
Co., Ansonia, Conn., has been issued by that company and 
by Earle C. Bacon, engineer, Havemeyer Bldg., New York. 
The Farrel, the Farrel-Bacon, and the Bacon types of stone 
anc ore crushers are illustrated fully, and details of construc- 
tion and of service given. Most of these crushers are after 
the Blake pattern. Fourteen different machines, in all 19 
different sizes, are shown, giving all desired range in the size 
of the material as it comes from the crusher. Other machin- 
ery shown includes crushing rolls, grinding rolls, mortar 
mills, coke crushers and sizing screens. Sketches are given 
of crushing, washing and sorting plants, and in the latter 
part of the catalogue half-tone views of crushing and screen- 
ing plants operated in various parts of the counry, in which 
the Farrel and Bacon equipment is in use. 

Under the title ‘‘Steel Making,’’ the Crescent Steel Co. 
publishes a pamphlet exceptional in its artistic make-up, go- 
ing into the methods of steel manufacture in its works. In 
1865, a year after the open hearth process was instituted, these 
works began making crucible cast steel of the finer qualities 
from high grade Swedish irons. The present works occupy 
two and a half squares inthe heart of Pittsburg. In the 33 
years of their existence they have been rebuilt in nearly every 
portion, so that scarcely a vestige of the original remains. 
There are 15 main departments—1o trains of rolls, the melt- 
ing department, the iron foundry, the forge and hammer de- 
partment, a rod and wire factory and a spring shop; and 
added to these, the annealing furnaces, iron and steel ware- 
house, motive power department, and electric lighting and 
power department. The repair shop for maintenance only 
includes machine, blacksmith and carpenter shop. The melt- 
ing department has both open-hearth and crucible furnaces. 
The open-hearth division consists of two to-ton open-hearth 
furnaces with a capacity of 70 tonsa day; the crucible divis- 
10n consists of one 1o-hole furnace, two of six holes each, and 
two of four holes each. The entire output of the five fur- 
naces is 60 tons of crucible ingots ina day. The various pro- 
cesses involved in the manufacture of the company’s product 
of American fine steel in various forms are described in the 
pamphlet, with the help of 60 or 7o illustrations—reproduc- 
tions of photographs and wash drawings. 

We have received a pamphlet reprinting from Cassier’s 
Magazine for November a lecture delivered at Cornell Uni- 
versity by Walter B. Snow, of the engineering staff of the B. 
F. Sturtevant Co., Boston. The title is ‘‘ Mechanical Draft 


for Steam Boilers.’’ Among the illustrations are views of 
boilers equipped with Howden hot-draught for use with Stur- 
tevant fans on the steamship St. Paul of the American line, 
and of a duplex Sturtevant fan for a boiler plant. The figures 
showing the economies of the mechanical draft are similar to 
calculations already presented in these columns. 

The Lidgerwood Mfg. Co., 96 Liberty st., New York, has 
published a comprehensive catalogue of its hoisting engines, 
boilers and suspension cable ways. It is gifx11 yf inches and 
contains 142 pages. Announcement is made of the fact that 
the company has systematized and improved its shop organi- 
zation in the past year and all its work, as heretofore, is done 
on the Cuplicate part system, from complete sets of gauges 
and templates, which insures the greatest accuracy. An 
improvement to which special attention is called is the com- 
pany’s patent friction pin oil box. This protects the friction 
pin and screw point from dust and dirt, and remedies the old 
evil of exposed surfaces rubbing together while dry under the 
great pressure necessary to hold the drum in gear while 
hoisting. The friction pin and screw point now run in a bath 
of oil. Concerning its standard high-speed hoisting engines, 
the company says that it has over 13,500 now in use. In the 
new improved friction drum used by the company, the friction 
is of the Beekman patent double cone type. It is composed 
of sectors of well-seasoned hard wood bolted to the spin 
wheel and turned off to suit the flanges of the drum with 
which the surfaces engage when in gear. The drum is loose 
on the shaft, on which it has long bearings, and is free to re- 
volve without appreciable resistance. Upwards of too pages 
in the catalogue are given "p to various types of hoists. The 
cableway illustrations and descriptions are interesting, o 
ticularly the system as adapted to open |pit_ mines and to 
quarries. 
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PATENT TOOL HOLDER. 





The tool-holder shown in the accompanying cuts was de- 
signed to overcome the waste of steel and inconveniences of 
the solid forged tool, without losing the desirable feature of 
the latter. To this end the cutter is held between the clamp 
bolt B, Fig. 1, and the cone C, both resting in bearings pro- 
vided in the body of the holder and being tightened by tha 
nut N, whereby the cone C and the cutter C’ are drawn 
firmly to their respective seats, making an exceedingly rigid 
lathe or planer tool. 

By drawing the tool and body of the holder half around 
the axis of the clamp bolt as shown in Figs. 2 and 3, or mak- 
ing other changes in the position of the body in the tool-post, 
all the forms of the different diamond and round-nose tools 
can be secured, besides allowing many operations where the 
side tool is now used. 

The cutters being simple, their cost is less than one dress- 
ing of a forged tool, not counting the waste of steel. It is 
said that they will outlive two or three forged tools, and by 
their wedge shape they overcome the defect of most tool- 
holders, the slipping of the tool. Added convenience 1s se- 
cured by the fact that the height and rake of the cutter can 
be altered in relation to the center line of the lathe without 
disturbing the position of the holder in the tool-post; also 
that the cutter can be taken directly from the holder for grind- 
ing. 

A small bench grinder is sufficient for sharpening even the 


large sized cutters and the grinding could be done by a shop 
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helper, provided the grinder has a suitable holding fixture 
to preserve the rakes of the cutters. The operatives could 
then be supplied with sharp tools from the tool-room, return- 
ing their dull cutters. The too! shown has stood severe tests 
and done duty satisfactorily for the last three years. It has 
been recently patented by Oscar Seldis, 20 Worcester sq., 
Boston. 





Semi-Stee! Patents. 
TO THE EDITOR 


The article on pages 8 andg of your last issue claims a 
patent on mixing scrap steel and ferro-silicon to make cast- 
ings. The results obtained by such mixtures, it is claimed, 
give a low carbon and high graphite contents to castings. 
Such results are a natural sequence, as ferro-silicon is low in 
carbon as well as the steel, and the function of silicon is to 
reduce combined carbon. I used similar mixtures several 
years ago, and will do so again if occasion calls for it, regard- 
less of any patent on such mixtures. How a patent restrict- 
ing any founder from mixing scrap steel and ferro-silicon in 
any proportion he may wish, to achieve desired results in 
castings, can be valid, is a query I believe many founders 
would like to see answered. Tuos. D. West. 

Sharpsville, Pa. 





Duquesne Blast Furnace Records. 

The Duquesne blast furnaces of the Carnegie Steel Co., 
Ltd., again broke all records during October. The outputs 
are: No. 1 furnace, 18,672 tons of iron; No. 2 furmace, 17,- 
717 tons of iron; No. 3 furnace, 18,809 tons of iron; No. 4, 
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18,060 tons of iron, making a total of 73,258 tons. The 
average was 591 tons daily. No. 3 made an average of 603 
tons daily. The last preceding publication of the records of 
Duquesne furnaces, though it may not have been the largest 
record made outside of that for October, was for March of 
this year. In that month, which like October, had 31 days, 
the total output for the four furnaces was 66,093 tons 
October, it will be seen, went over 7,000 tons or Ir per cent 
better. The average of 591 tons a day in October is a re 
markable gain over March. In the latter month only six 
daily outputs, out of the 124 for the four furnaces in 31 days, 
went over 600 tons. 





J. B. Doan & Co., machinery dealers, 68 S. Canal st, 
Chicago, report having had a good month's business in Octo 
ber. and that November opened up very satisfactorily. Sey. 
eral quite large deals have been closed by this firm in the past 
three or four weeks. 





Tue use of fluor spar in connection with foundry and open. 
hearth work is reported to be decidedly on the increase. James 
Irwin & Co., Pittsburg, are receiving inquiries from foundries 
and open-hearth steel manufacturers regarding the use of 
the material, which indicate a growing demand. This firm 
is sole agent for the Kentucky Fluor Spar Co., which was 
formed by James Irwin & Co. to supply their own require 
ments of fluor spar in the manufacture of hydrofluoric acid 
The use of hydrofluoric acid for cleaning castings, in place of 
pickling or tumbling, is growing. The action of the acid‘is 
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to dissolve the sand from the castings, rather than to looses 
it by dissolving the iron underneath, which is the way ia 
which sulphuric acid acts. Thus there is little loss of iron, the 
work is done rapidly, and the shape of the casting is t® 
affected. 





Tue Marshall & Huschart Machinery Co., 62 S. Canal st, 
Chicago, successor to the Western business of the Prentiss 
Tool & Supply Co., has been having an excellent trade for 
the past month and reports a good outlook for the future. 
Among recent sales was one of over $10,000 worth of machi 
ery fora new company. The company has a very large 
amount of unfilled orders on its books, which will keep is 
manufacturing facilities well occupied for the next 30 or © 
days. The company has just closed a deal for the purchase 
of the equipment of a large manufacturing company retiring 
from business, involving 145 machines, which will be put @ 
sale within a short time. 





Tue report of the executive committee of the Foundry 
men’s Association, Philadelphia, at the meeting of Wedner 
day evening, Nov. 2, said that correspondence with mem 
bers showed better trade conditions among foundries than # 
this time last year. Business seems to be increasing grtadt 
ally and the feeling is better. The Western shops seem 
be favored with more work than those in the East, and thos 
making heavy machinery and large work are probably busiet 
than those engaged in the general jobbing trade. The mallea- 
ble iron foundries and steel foundries all seem to have all 
they can do, 
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PROGRESS ON STANDARDIZED DRILLINGS. 





The following report of progress in the preparation of 
standardized drillings is made by the committee appointed at 
the Cincinnati meeting of the American Foundrymen’s 
Association, in June: 

The committee appointed by the American Foundrymen’s 
Association to establish and advance a national bureau for 
the distribution of uniform standardized drillings is now 
able to distribute a range of samples that it is felt will meet 
the hearty approval and indorsement of managers and 
chemists employed directly or indirectly in all branches of 
the iron industry, pertaining to the making or use of pig iron. 
The standardized samples now ready for distribution cover 
the following determinations: 

Silicon, one each of a low, medium and high range of cast iron. 
Sulphur, “* ” ” _— ow = ™ =e 
Manganese, ** 
Phosphorus, * 

Total carbon, one determination. 

Graphite, one determination. 

Titanium, three determinations. 

In all, 17 determinations, made on four samples. 

The samples are designated as A, B,C, and D. Sample 
A, which has been ground to pass a 4o-mesh sieve, gives one 
total carbon and one graphite. Sample B gives a low silicon, 
a medium sulphur, a low manganese, a phosphorus which is 
within the Bessemer limit, and a titanium. This has been 
passed through a 20-mesh sieve. Sample C gives a medium 
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FIG I CASE OF STANDARDIZED SAMPLES OF CAST IRON. 


silicon, high sulphur, medium manganese, medium phosphorus, 
andatitanium. ‘This has also passed a 20-mesh sieve. Sample 
Dgives a high silicon, low sulphur, high manganese, high 
phosphorus, and a titanium has passed through a 4o-mesh sieve. 

The drillings were obtained from castings made after the 
plan described by Mr. West in his paper before the Pittsburg 
Foundrymen’s Association, in June, 1898, widely published 
by the trade papers. The drillings were prepared under the 
Supervision of Prof. C. H. Benjamin, and the standardizing 
under that of Prof. A. W. Smith, both of the Case School of 
Applied Science, Cleveland. The chemists engaged in 
Standardizing the four samples are Messrs. Booth, Garrett & 
Blair, Philadelphia; Prof. A. W. Smith, and Cremer & Bick- 
tell, Cleveland, O., and Andrew S. McCreath, Harrisburg, Pa. 
_ The standards are sold at the price of $5 per pound and 
20 instance will less than one pound be sold. The sam- 
ples are packed in bottles, holding one-third of a pound and 

livered in cases as seen at Fig. 1, holding three or four 
bottles, according to the desires of a subscriber. One bottle 
tach of samples A, B, C, and D can be had, or a subscriber 
sat have three or four bottles of all one sample (excepting 
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the sample A, which contains the total carbon and graphite and 
of which only one bottle will go to any one subscriber); or 
two or three bottles of one sample and one of another. In 
fact, bottles of samples B, C and D can be sent in any pro- 
portion desired, as it is the wish of the committee to follow 
the desires of all purchasers, as far as it is in their power, 
One pound of the samples should furnish enough material for 
36 complete analyses or at least 200 separate determinations. 
The analyses of the samples A, B, C and D will be sent separ- 
rately by mail, so that they may be placed upon bottles or 
kept private as desired by the subscriber. 

The amount asked for these standards, considering their 
cost, is very low, and the drillings such that no chemist could 
manufacture them for himself at many times the price. The 
outlay for preparing the four samples was somewhat over 
$400. Moreover, the good that subscribers can do in promot- 
ing greater uniformity in the work of laboratories dealing with 
cast iron, is such that no matter to what part of the country 
any portion of the sample may be sent, like reports of 
analyses can be —— at the hands of careful chemists, 
who are only too often compelled to resort to short-cut meth- 
ods in order to keep up with the work of their laboratories. 

The undersigned committee is encouraged by the receipt of 
subscriptions, which include, to date, about 35 of our lead 
ing laboratories. It is hoped this open letter will be so fruit- 
ful of results that another year will find few, if any, labora- 
tories not possessing the standards herein advanced. Thos 
wishing to assist this movement, to the extent of order in 
standardized samples, will please address their orders to any 
member of the following committee: 

Tuos. D. West, Chairman, Sharpsville, Pa. 

Dr. R. Motpenxe, 48th St. & A. V. Ry., Pittsburgh, Pa 
James Scort, Lucy Furnace, Pittsburgh, Pa 

P. W. Garegs, Gates Iron Works, Chicago, II] 

LE. H. Putnam, ** The Foundry,’’ Detroit, Mich. 


HAND-POWER PUNCH AND SHEAR. 


A new combined punch and shear for hand power has been 


built for the trade recently by the New Doty Mfg. Co., of 
Janesville, Wis. It is designed especially for the use of 
architectural iron workers and others who work special 








shapes in addition to bar iron. It will punch a ¥y-inch hole 
in %-inch iron, and there is room in the jaw so that it will 
punch anywhere in the flange or web of a 12x6 inch I-beam. 
It will also punch angles and tees. It will cut 4-inch by &- 


/ 


inch flat iron and 1-inch round or square iron, or angles 
244x2%x}-inch or less. The knives for round iron are made 
the reverse of the iron and do not flatten it in cutting. The 
knives for angle iron cut the iron square off soasto have a 
perfect end on both the pieces cut. The knives for fiat, 
round and angle iron are independent each of the other and 
of the punch and all three sets of knives, as well as the 
punch, are ready for use at all times without change. 


The machine is strongly built, so that the work may be 


done easily and without strain. One man at the lever will do 
all the classes of work referred to above. It is mounted on 
wheels, if desired, and can easily be moved to any part ofa 
shop. 
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METHOD OF TREATING INGOTS. 


Robert A. McDonald, of Pittsburg, who has been engaged 
in crucible steel work for a number of years, has devised a 
new method in connection with the casting of steel] ingots, 
the patent upon it being assigned to David W. Dunlevy and 
Reuben Miller, Jr. The inventor describes his process in 
these terms: Asis well known to steel workers, ingots of 
all sizes are subject to what is known as “ piping,"’ or the’ 
formation of a conical cavity of greater or less depth at the 
upper end of the ingot during cooling and solidification. It 
is thought that this piping is caused by the sinking of the 
metal in the upper portion of the ingot to compensate for the 
contraction due to solidification in the interior lower portions 
When the inget is cast, an external shell is 


ot the ingot. 
formed throughout the entire length of the ingot by contact 
of the molten metal with the cool walls of the mold. This 
shell is formed while the interior portion of the ingot is in a 
molten condition, and as the solidification proceeds, it is 
thought, from the bottom and sides toward the top and inter- 
ior of the ingot the metal will settle or be drawn down, form- 
ing a conical cavity at the upper end. It is also character- 
istic of this manner of cooling and solidification that gases 
which are generated in the metal or caught therein during 


FIG.I. 3 





a 


the teeming will tend to rise toward the upper end of the 
ingot or be forced up by the contraction of the cooling metal, 
but will be prevented from escaping by the solidification of 
the metal and the thin skin or hardened shell formed across 
the upperend. It has been attempted to avoid this piping 
and the collection of the gases at the upper end of the ingot 
by opening or moving outward one side of the mold as soon 
as the external shell has been formed, placing a bar or rod 
against the exposed side, and then forcing such bar or rod 
into the body of the ingot by pushing in the removed side of 
the mold. The purpose of such operation is to displace the 
molten metal in the interior of the ingot, with the idea that 
such displaced metal will fill up or prevent the formation of 
the “‘ pipe ’’ or cavity. 

This method is wholly ineffective for the reason that dis- 
placement occurs simultaneously throughout the entire length 
of the ingot, with the result of simply elongating the ingot. 
If a cavity had been formed prior to the squeezing operation, 
as above described, the pressure which is exerted at the upper 
end simultaneously with tke pressure ou the other portions 
will simply force together the sides of the cavity without 
producing any welding thereof. If, on the other hand, the 


squeezing was effected before any material piping had 
occurred, the ingot would be elongated and the cooling and 
solidification subsequent to such elongation would produce a 
pipe or cavity. The object of the present invention is to pro- 
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vide for the gradual upward forcing or displacement of the 
interior molten portions of the ingot toward the upper end as 
the cooling and solidification proceed, and thereby prevent 
the formation of the pipe or cavity or insure the filling up of 
the formed pipe or cavity by the metal so forced upwardly 
from the lower portions of the interior of the ingot. 

Fig. 1 herewith is a top plan view of a form of rolls or 
apparatus applicable for use in the practice of my inventiog, 
Fig. 2 is a similar view of a modified form of construction of 
apparatus. Fig. 3 shows in sectional plan view an untreated 
ingot and one after it has been treated or operated upon, the 
plane of section being through the upper portion of the ingot: 
and Fig. 4 shows similar views of an ingot before and after jt 
has been subjected to the mechanism shown in Fig. 2. 

In the practice of my invention the metal is teemed into ap 
ingot-mold in the usual manner, and as soon as an external 
shell or skin of sufficient thickness or rigidity to permit of the 
handling of the ingot has been formed it 1s removed from the 
mold and fed in a vertical position between the reducing rolls, 
As shown in Fig. 1, these rolls are provided with collars 3 of 
such size or shape as compared with the expected piping of 
the ingot that they will displace, by forcing inwardly opposite 
sides of the shell, a sufficient quantity of metal to compensate 
for the expected contraction. These rolls are mounted in 
suitable housings or supports in such manner as to permit of 
the feeding of the ingot with its lower end foremost into the 
bite of the rolls and preferably while in a vertical position, so 
as to prevent the bleeding or escape of molten metal from the 
interior of the ingot. As it is desired to effect in this opera- 
tion only a displacement of the interior molten metal ina 
direction of the axis of the ingot, retaining-rolls 4 are arranged 
in such relation to the displacing-rolls as to prevent any mate- 
rial cross-sectional enlargement of the ingot while passing 
between the rolls 2. If desired, these rolls 4 may be constructed 
to effect a portion of the displacement of the interior molten 
portion of the ingot. 

In some instances it may be desirable to effect what might 
be termed a “‘ graduated displacement '’—z. ¢., a displacement 
which would gradually decrease from the lower toward the 
upper end of the ingot. This graduated displacement can be 
produced by employing rolls whose operative perimeter will 
be practically equal to the length of the ingot operated on and 
by forming the collar eccentric, or the same effect can he pro- 
duced by changing the position of its rolls with relation to 
each other—z ¢., gradually separating them as the ingot 
passes between them. 

As the lower end of the ingot enters the bite of the rolls, 
thereby forcing in portions of one or more side walls, the mol- 
ten metal in line with such forced-in portions will be forced 
or pressed toward the opposite end of the ingot. As this 
forcing in proceeds more and more metal will be pushed up 
toward the upper end of the ingot, thereby filling in from its 
lower end the pipe or cavity. If desired, the speed of the 
rolls may be so adjusted that the displacement will occur with 
approximately the same rapidity as the solidification, thereby 
compensating at each point in the length of the ingot for the 
contraction and consequent solidification. 

In addition to this filling in of the cavity or compensation 
for contraction, this progressive squeezing will also effect at 
upward displacement of gases caught by or generated withit 
the metal in the mold, thereby eliminating blow-holes from 
the ingot or forcing them to and out of the extreme upper end 
of the ingot. In lieu of forcing portions of one or more of the 
sides of the ingot in beyond the general plane of such sides, # 
above described, the ingot may be cast with portions of one 
or more of its sides projecting beyond the general planes of 
such sides, asshown ata in Fig. 4. These projecting portions, 
which may extend from the lower end toward or to the uppé 
end of the ingot, are so proportioned as to cross-sectional 
dimensions that when forced inwardly to the genera! plane 


the sides of the ingot the amount of metal in the interior & 
the ingot displaced thereby will compensate for the expecte? 
contraction and consequent piping. When the ingo® 
formed with these projecting portions along one or more® 
its sides, the squeezing or reducing rolls have their operative 
faces plain, as shown at 2* in Fig. 2. 

In order to effect what has heretofore been termed a “ grade 
ated displacement,"’ the projecting portions of the sides of 
the ingot are made larger at the lower end thereof and gradu 
ally diminish in width and projection toward the upper e® 
where such projecting portions may merge into the gener 
wall or sides of the ingot. 
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PORTABLE HYDRAULIC RIVETER. 

Tne Wais & Roos Punch & Shear Co., of Cincinnati, in ad- 
dition to manufacturing its regular line of punches, shears, 
rolls, doublers and Hackney pneumatic hammers, has be- 
come the sole manufacturer in the United States of the pro- 
ducts of L. W. Breuer, Schumacher & Co,a German firm. 
This line includes hydraulic riveters, air accumulators with 
pumps, ste im-hydraulic plate shears, billet shears and forge 

resses. 

The portable hydraulic riveter is shown in the accompany- 
ing illustration. It has a 1o-foot throat, with plate holder 
for 100 tons pressure and rivets upto 1% inch in diameter. 
The frames are of steel; the cylinder and valves of bronze. 
The cylinders are so arranged that they fill themselves out of 
the waste pipe, as there is very little pressure water used 
from the accumulator, and the pump thus has but little work 
to do. 

The machine is suspended from a traveling crane so that 
itcan be used at any location desired. It has an adjustable 
balance weight so perfectly balancing the machine, that the 
operator handles it quickly and adjusts it to the rivet, which 
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for finished work. The accomplishment of this is an impos- 
sibility. In no line of business is there a greater inequality 
than in the practice of making boilers, and the cost of many 
concerns would yield a profit to others. There is but one 
basis on which there can be a successful organization of 
men who are competing with one another, and that is, one 
looking to educational or intellectual improvement. Busi- 
ness men will not leave their occupation for social enjoyment 
only. The presence of men advanced in the various branches 
of the trade should be secured even at some little cost. They 
might be, for instance, the college professors, or the men of 
theory, who study the progress of mechanical science, and 
from their lips could be gathered much of value, which each 
member could take home with him. The absence of this 
elevating influence has been felt by many of the older manu- 
facturers, and it is to be hoped that the new officers will 
realize that something should be done to appeal to the ambi- 
tions of their associates; and so the organization can be made 
a valuable influence in the mechanical life of this country 
[Boiler Maker. 


In the past summer the Joseph Dixon Crucible Co., of Jer- 
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is easier than adjusting the boiler to the riveter, pushing it 
into the shells from one rivet to the other, or turning it by 
the worm gearing for the circle seams. No tower for sus- 
pending the boilers is needed. A truck running on rails is 
sometimes used and the boiler moved with ratchet lever for- 
ward and backward on the track, the shells are rotated on the 
truck. With the accumulator set to any desired pressure, 
tivets may be put in in any position, as fast as they can be 
handled, without noise, vibration or knocking. The ma- 
chine is furnished in all sizes, both stationary and portable, 
for all pressures or any size rivets. The portable machine 
with boiler, pump, accumulator and crane may be supplied 
all mounted on a truck or car for bridge building and other 
Outside work. 

The Cincinnati company has quite a number of contracts 
on hand, among which is a triple throat punch for the Jeffrey 
Mfg. Co., several machines for the J. I. Case Threshing Ma- 
chine Co., Racine, Wis., and three machines for the Govern- 
ment. 


Unitorm Prices in the Boiler Trade. 


Every year at the Boiler Makers’ convention there has 
been an effort to legislate so as to secure a uniform price 


sey City, N. J., has added an extension to its pencil factory, 
} 


4oxgo ft. three stories The machinery is driven by electric 
power from a generator in the main factory. The company 


will also put down an artesian well, several hundred feet in 


depth, for a supply of water for factory use, and in the com- 


ing year various other additions will be built to extensive 


plant. Since its establishment in 1527, the Dixon company 


has had no year in any way equal to 1898 for volume of busi- 


ness. Its plant has been running continuously, yet is behind 


its orders in all departments. The fact that the company’s 
} 


rass 


products go into many fields of industry—iron workers 


sf 


workers, the printing trades, stationers, cycle ma! 


act 


irers, 
hat manufacturers, paper mills, etc., makes such a report 
concerning its business a valuable index to general condi- 


tions. 





Tue exports of tin plates from Great Britain this year again 
show a decrease, although the iron trade in general is very 
active. The total tin plate exports for the nine monthe end- 
ing September 30, were 191,655 long tons, against 206,906 
tons last year, a decrease of 15,251 tons, or 7.4 percent. The 
exports to the United States were 52,678 tons, a decrease of 
12,068 tons, or 18.5 per cent. 
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THE USE OF BRONZE FOR SHOWCASES. 

J. J. Ryan & Co., 68-70 West Monroe st., Chicago, manu- 
facturers of brass, bronze, aluminum and other castings, have 
just completed six handsome showcases of solid gun bronze 
and plate glass for the G. A. R. Memorial Hallin the Public 
Library Bldg., Chicago. ‘The showcases are intended for the 
preservation of relics and souvenirs of the war. Messrs. Ryan 
& Co, secured the contract in sharp competition with otheg 
bronze manufacturers. The illustration of one of these cases 
presented below will give some idea of the beauty of the 
design and the manner in which the work has been executed. 
The size of each showcase is 4x12 feet. The legs are massive 
castings, and were molded according to methods pursued in 
statuary molding, with false cores on the sides. The designs 
of the legs have in some cases the letters G. A. R.; others 
show the American eagle with outspread wings, while others 
have on them the Grand Army badge. They terminate in 
eagles’ claws. The entire frame work of each case is solid 
gun bronze. 

All the parts were cast in the foundry of J. J. Ryan & Co. 
and polished and fitted together in their own shop, including 
the glazing. ‘The parts are either screwed together, or where 
special strength is required, are fastened with nuts, no rivet- 
Each case has four doors on each side, 
which are fitted with locks. An ornamental molding extends 
around the base of the case and the braces between the legs 
are also made of an ornamental pattern. The work is re- 
markably well done from a mechanical point of view, the doors 
fitting in their frames almost like those of a watch case. The 


ing being employed. 
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“SPECIFICATIONS vs. RELIABLE MAKERS. 


At the last meeting of ‘the New York Railroad Club, Mr. 
Hodges, of the Long Island, presented a paper on the duties 
of the purchasing agent, and especially discussed the questiog 
of purchase by specifications and tests. The position takes 
by Mr. Hodges, very briefly stated, is that the best is the 
cheapest, and that the surest way to get that which is best for 
the purpose isto buy on ‘‘rationally constructed specifica. 
tions,’’ with systematic inspection and testing. This positiog 
is developed and supported by a well constructed argument, 
The opposite position is that often taken by correspondents 
in our columns, namely, that it is better to choose reliable 
manufacturer, and trust him and leave him un! ampered 
by specifications. 

It is quite obvious that within certain limits, and as a matter 
of actual practice, both parties may be right. The value of 
specifications depends upon who makes them. Specifications 
are not good merely because they are specifications, nor 
even because they are the result of long and careful study. 
on the contrary, such specifications may be bad. We re 
member to have heard Prof. Hadley, in debate, make the point 
that poker isa particularly dangerous game, because it js 
such a good game. Just so, specifications may be very bad 
for our purpose, because the general principle is so good. 
Even specifications prepared with great care and study may 
be bad, andeven if they are ‘‘rationally constructed,” the 
plan may fail for want of competent inspection and tests. 
We can all remember instances of such failures in very care 
fully constructed specifications in their practical application, 





A BRONZE SHOWCASE. 


lines at the top and sides are perfectly straight, the most ac- 
curate work having been required in securing this effect. 
Green velvet is used for the linings of the cases, to harmonize 
with the color of the marble used in the walls of the splendid 
room in which they stand, and forms a pleasing contrast with 
the rich gold color of the frame work. As this bronze tar- 
nishes it will become even richer in appearance. The bronze 
in each case weighs about 800 pounds. The firm also made 
18 cuspidors of the same material, with the same devices, 
having besides the dates 1861-1865 on each one of them. 
The cuspidors also stand on eagles’ claws to correspond with 
The entire cost of each case as prepared for 
actual use was $600, while the cuspidors cost §25 each. 

The six bronze cases have been pronounced not unlike those 


the showcases 


in the palace of the Paris Louvre, where historical bric.a-brac 
is shown. The bronze of the upper parts shines like gold, in 
its lacquered finish. The castings of the Grand Army coat 
of arms are regarded as better work than the originals. 
Nothing of this kind has ever before been attempted in the 
West, and probably notin any other part ofthecountry. The 
showcases have but recently been completed and placed in 
the Memorial Hall, and have already attracted great attention 
not only from ordinary visitors but also from art connoisseurs. 
No piece of wooden furniture could be more accurately fitted 
than these cases, which, owing to their being made of metal, 
required the most careful work throughout. They were de- 
signed by the manufacturers, who refer to them as specimens 
of the high grade of work which they are prepared to execute. 


Tue American Steel Casting Co., Thurlow, Pa. has de- 
clared a dividend of 3 per cent. 


and these failures have prejudiced many men against cugineet 
ing bureaus in general—unjustly and illogically, but the preje- 
dice exists. 

But, on the other side, the plan of buying of reliable mak- 
ers is also subject to error and abuse. Who is to choose the 
reliable maker, and how? The tests of actual service ar 
long and costly, and frail humanity is subject to a great 
variety of influences. A generous and honorable friendship 


may affect our choice, and so may ‘“‘the crafts and assaults 
of the devil,’’ not to mention ‘‘envy, hatred and malice.” 
As a matter of daily practice, both sides may be right and 


both may be wrong, but when we seek for a philosophical 
and enduring basis on which to rest our practice, the specif- 
cation men have the best of the argument. Their plan 
scientific, and it enlarges the field of competition and it gives 
the reliable manufacturer all the chance that he would have 
under the other plan, and it relieves him from the fictitious 
competition of the quack, the briber and the entertainer; o, 
more accurately, the plan will do this when carried to 
proper logical end. 

Obviously, to accomplish all this, specifiations must b& 
really scientific; they must embody not only the knowledge 
of the chemist and of the engineer of tests, as acquired @ 
the study and in the laboratory, but also the knowledge of 
actual experience with the material, and, further, the wisdom 
of the man who has looked on all sides with the sim)'e pa 
pose of discovering what is so. Of course, no man wit! actu® 
experience expects to arrive at ideal specifications all # 
once, nor would he expect very often to find a manu‘acturet 
who would supply skill, experience and honesty, and whe 
would act not only as his merchant but as his consu!ting 
emms and do all this for a fair commercial profit.—[ Railroad 

azette. 
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TWIST DRILL ANO SOCKET. 


Ap improvement in twist drills and sockets has been 
prought out recently by Geo F. Leonard, of Fairmont, W. 
Va., and the test of six months’ steady use on heavy work is 
said to have demonstrated the merits of the device. The 
aim of the inventor has been to supply a better method of 
holding. The tendency is for the flat tang in which the drill 
shank terminates, either to twist entirely off or for the socket- 
slot to ream out and permit the drill to turn. In the drill 
illustrated the aim is to overcome these difficulties by form- 
ing the parts with flat or other holding surfaces entirely 
within the socket and of sufficient extent to preclude twisting 


Figt Fig-3 



































i) 
| 
i 


NV 7 


















































SS 











4“ 
N 


A 


In the idustration Fig. 1 is an elevation, partly iu section, 
of the socket and upper portion of a drill of the improved 
form. Fig. 2 is a cross-section on line yy. Fig. 3 is an 
elevation of the socket, and Fig. 4 a detail view of the shank 
end of a drill. 

Socket A is formed with the usual tapering bore A’ to re- 
ceive tapering drill shank B, the extremity of the latter form- 
ing tang C, which enters transverse slot D in the socket, and 
it is to reinforcing this connection that the present invention 
is directed. To this end socket A is formed on one side of 
its axial line with transverse vertically-elongated slot E, 
partially coincident with bore A’, and fixed therein is key 
F. The extremities of this key conform to the exterior con- 
tour of the socket, as clearly shown in ‘Fig. 2, so that there 
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iS no projection to interfere with running the socket close to 
the work. The drill-shank B is flattened at G, from its ex 
tremity downward, to pass key F and to flatly engage the 
same when positioned Tangy C is thus almost entirely re- 
lieved of strain and the hold of the socket upon the drill is 
such that it is impossible for the drill to twist or work loose. 
Neither the strength of the drill nor its use in sockets of 
ordinary form are impaired by the flat on its shank. The 
drill is held absolutely true, as the shank-flat occurs entire! 

within the socket, the end of the latter be ing closed bya cir 

cular or unbroken section of the shank . 

The inventor does not limit himself to flat « nyayiny or lock- 
ing surfaces on the drill and socket, as the improvement is 
applicable to other tools and sockets or chucks than those de 
scribed, and drills and sockets now in use may be readily con- 
formed thereto. It will be seen that the usual external con- 
tour of the socket is preserved, and that it is not encumbered 
with set-screws and other projecting and movable parts, and 
that the socket is constantly ready to receive or discharge 
the drill. 


Western Foundrymen's Association. 


The regular monthly meeting of the Western Foundrymen’: 
Association will be held on Wednesday, Nov. 16, at 7:30 P. M., 
at the Great Northern Hotel, Chicago. A paper by Major 
Malcolm McDowell, entitled 


be read and discussed, and the following topical questions will 


Metalloids in Castings,”’ will 


come up for discussion 

What is your experience in regard to sand burning on cast- 
ings so hard it must be chipped off? What causes it, and 
what can be done to prevent it? 

What has been your experience in using core compounds 

What can be said for or against the regular use of softeners 
in a mixture containing a very high scrap percentage? 

In disposing of burnt iron profitably how would you do it 
other than casting into sash weights? 

What benefit, if any, is derived from adding wrought iron 
and steel scrap to mixtures for malleable castings? Are 
such additions discoverable in a proportionate increase in 
weight of castings? In other words, do you get out what you 
put in the cupola? 

It is desired that members send in written discussions of 
these questions to the secretary, to be read at the meeting, if 


‘ } | 


unable to be present. All who are interested in the work of 
the association, whether members or not, are requested to 
attend the meetings. The secretary, B. M. Gardner, Monad- 
nock Bl 


tions relating to foundry practice, or reports of any experience 


. Chicago, requests foundrymen to send in ques- 


or phenomena, which they may desire discussed, for presenta- 
tion at future meetings of the association 





Notable Boiler Contract. 

An important contract is reported to have been made by 
the Wm. Cramp & Sons’ Ship & Engine Building Co., of Phila- 
delphia, with the Stirling Co., by which the latter company 
is to furnish such water tube boilers as the Cramp company 
may require for the vessels built in its yards in 
years. ‘The first order under the contract has been given 
calling for 40,000 I. H. P. of boilers for the battleship an 
cruiser now building at Philadelphia for the Russian govern- 
ment. The Niclausse boiler will be built for the Russian 
vessels. The Stirling Co. has also acquired the 
manufacture the Yarrow and Mosher types o 
which are designed for lighter craft--torpedo boat de- 
stroyers, torpedo boats, dispatch boats. For the monitors, 


torpedo boats, etc., which the Government has let recent- 


ly, water tube boilers were specified The Stirling Co. 
will make further enlargement of its plant at Barberton 
O., in view of this important contract The Stirling 


Co. has acquired all the Cramp company's patent 
water tube boilers for marine purposes, and in additior 
new construction will furnish all the water tube boilers that 
may be required for vessels overhauled at the Philadelphia 
yards. The large boiler worksof the Cramp company its 
adapted only to the manufacture of the heavier Scotch 
boilers and a new plant would have been required for th 
building of the lighter water tube boilers now called for by 
the Navy, and in growing demand elsewhere. The 
ment with the Stirling Co. was entered into after 
from the board of directors of the Philadelp! 
visited Barberton and satisfied themselves that t pany 
mechanical and engineering departments and its equipment 
were equal to the satisfactory performance of the work. 
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HIGH-SILICON SEMI-STEEL. 


The specifications of Bertrand S. Summers and Robert J. 
Barr, fora patent process of making semi-steel, were given 
in detail in our last issue, and were of interest, we are as 
sured, toalarge number of foundrymen who are working 
toward stronger material. While the method was fully in- 
dicated in the matter published last week, it is suggested by 
readers of the article that the claims of the inventors would 
also be of interest, as indicating wherein the novelty of the 
process consists. We accordingly present below the claims 
as stated in the patent papers: 

1. The herein described process of producing a cupola 
semi-steel which consists in introducing into a cupola, a low 
carbon metal such as Bessemer rail steel and ferro-silicon 
iron, and subjecting the same to heat to cause the constitu- 
ent elements to unite to form a metal having the casting 
properties of cast iron and having a high silicon content as 
compared with other cupola metals and having a low carbon 
content the greater proportion of which carbon 1s in the gra- 
phitic state while a minimum amount of the carbon 1s in the 
combined state. 

2. The herein described process of producing a cupola 
metal which consists in introducing into a cupola a low car- 
bon metal, such as Bessemer rail steel, ferro-silicon tron, 
sprues having approximately the composition of the metal 
desired but lower in carbon and silicon and soft foundry iron 
and subjecting the same to heat to cause the constituent ele- 
ments to unite to form a metal having a high silicon content 
as compared with other cupola metals and having a low car. 
bon content, the greater proportion of which carbon is in the 
graphitic state, while a minimum amount of carbon is in the 
combined state. 

3. The herein described process of producing a cupola 
semi-steel which consists in introducing into a cupola low 
carbon metal, such as Bessemer rail steel, and ferro-silicon 
iron, and subjecting the same to heat to cause the constituent 
elements to unite to form a cupola metal having the casting 
properties of cast iron and having the silicon content between 
three and five per cent, the total carbon content between 1.5 
and 2.§ per cent, the combined carbon of which does not 
exceed 0.5 per cent, the remainder being in the graphit« 
state. 

4. The herein described process of producing a cupola 
metal which consists in introducing into a cupola low carbon 
metal, such as Bessemer rail steel, ferro-silicon iron, soft foun- 
dry mixture and sprues having approximately the composition 
of the metal desired but lower in carbon and silicon, and 
subjecting the same to heat, to cause the constituent ele- 
ments to unite to form a metal having the casting properties 
of cast iron and having the silicon content between 3 and 5 
per cent, the total carbon content between 1.5 and 2.5 per 
cent, the combined carbon of which does not exceed o.5 per 
cent, the remainder being in the graphite state. 

5s. The herein described process of producing a cupola 
metal which consists in introducing into a cupola 45 per cent 
of low carbon metal, such as Bessemer rail steel, and 55 per 
cent of the ferro-silicon iron, and subjecting the same to heat 
to cause the constituent elements to unite to form a metal 
having the casting properties of cast iron, having a high sili- 
con content as compared with other cupola metals and having 
a low carbon content, the greater portion of which carbon 
is inthe graphite state, while a minimum amount of the 
carbon is in the combined state. 

6. The herein described process of producing a cupola metal 
which consists 1n introducing into a cupola low carbon metal, 
such as Bessemer rail steel, ferro-silicon iron, soft foundry mix 
ture, and sprues having approximately the composition of the 
metal desired but lower in carbon and silicon, the silicon and 
carbon content of said combined ingredients being substan- 
tially the same as the silicon and carbon content of a mixture 
of 45 per cent of said low carbon metal and 55 per cent ferro- 
silicon iron, and subjecting said ingredients to heat to cause 
the constituent elements to unite to form a metal having the 
casting properties of cast iron, having a high silicon content 
as compared with other cupola metals, and having a low car- 
bon content, the greater proportion of which carbon 1s in the 
graphitic state, while a minimum amount of the carbon is in 
the combined state. 
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ELECTRIC POWER IN MINING. 


Progress in the introduction of electric mining machinery 
has been, to an extent, hampered by considerations which did 
not enter largely into street railway and lighting work, byt 
which have played an important réle in the electric mining 
field. In the case of electric street railways and electric light- 
ing stations, new industries were to be created, which for 
capital might appeal to the whole world. There was no ques. 
tion of extinguishing the value of an existing investment. 

In arguing electricity into a mine, however, the mine oper- 
ator has not only had to consider the question of a future 
benefit, but also what must appear to him the more seriogs 
one of a present loss, and it is a known fact that old appara. 
tus assumes in the mind of the owner a fictitious value as 
soon as the question arises of discarding it, and purchasing 
Furthermore, the change involved 
not only the supersession of mechanical and animal power ip 
the mine itself; it involved the installation of a complete 


new apparatus in its place. 


steam and electrical generating plant at the same time. Elec. 
tricity, therefore, has been compelled to show that its adapta- 
tion to mine work would not only mean future economy, but, 
also, that its economy would be sufficiently large to compen- 
sate for the extinction of the value of the apparatus at present 
in use. That it has been shown capable of this is, perhaps, 
best demonstrated by the very large number of mines now 
using electrical apparatus, and the still larger number ip 
which the use of electricity is proposed and almost decided. 
It will hardly be disputed at this date that electricity is the 
ideal power for use in the operation of mines, and that the 
advantages it offers, and the benefits which accrue from its 
use, cannot be equalled or even approached by any other 
known power, whether animal, steam or air. A power that 
needs heavy piping; that demands expensive protection in 
very cold weather and constant expensive maintenance; that 
cannot be transmitted satisfactorily over long distances; and 
that operates machinery demanding constant attention, com- 
pares poorly with a power that requires two or three slender 
wires only for its transmission; that wives off no heat, nor 
smoke, nor moisture; that is unaffected by change in temper- 
ature, however severe; that can now be transmitted over 
long distances, which, five years ago, would have been deemed 
fabulous; that can be employed indifferently above or below 
the surface, by day or night, or continuously the 24 hours 
through, and that drives machinery which demands the mini- 
mum of attention. And when to these advantaweous features 
are added decided economies in the operation, of the work- 
the 


ings, cheapening, and at the same time increasing 


output, while demanding no extensive expenditure for main- 
tenance, the attractiveness of electricity as motive 
irresistible.—[John McGhie in Cassier’s Magazine for No- 
vember. 


ower is 


More Ships for the Bessemer Line. 
The Bessemer Steamship Co. (Rockefeller interest), %s 
figuring with lake ship builders for an addition of two and 
possible four modern steel vessels to its fleet, and it is more 
than probable that contracts will be announced within the 
next day ortwo. Noinformation has been given out from 
the office of the Bessemer company on the subject, and the 
number of orders to be placed is therefore a matter of uncet 
tainty, but the builders, who are in Cleveland figuring on the 
work, seem to be of the opinion that at least three vessels 
will be built. The extent of the orders will very probably de 
pend largely upon delivery.—[ Marine Review. 


Tue question of the porosity of thin steel plates undef 
heavy hydraulic pressure having been raised, experiments 
have been carried out at the Washington Navy Yard with 
the view of settling the point in a practical way. Jliecesof 
sheet steel of Y, ‘4, 1-16, and 1-32 inch in thickness were sub 
jected to a water pressure of 6,000 lbs. per square h, and 
4g-inch rivet Jom 
press- 
water 


in no case was any percolation found. A 
ing two ‘<-inch plates also proved tight under the sam: 
ure. A test was also made to determine the fri tion of 
under high pressure, and, while it was inconclusive, there 
was no evidence that the friction of water under high pres* 
ure was any greater than the friction of water not under 
pressure. 
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MR. CARNEGIE AT HOMESTEAD. 


Saturday was the day of' dedication at the magnificent edu- 
cational institute and library Andrew Carnegie has presented 
to the town of Homestead, Pa. Mr. Carnegie’s address indi- 
cated that he knew he was among friends and the ovation 
given him as he entered the great hall was proof of the cordial 
feeling entertained for him by the people of the town which the 
Carnegie interests there have made what it is. Inasmuch as 
he spoke freely as man to man, and referred without reserve 
to the condition of the workmen at Homestead to-day and to 
he events which have given a fateful interest to the develop- 
ments there in the past few years, we quote freely from his 
remarks. What was said and done at Homestead on Satur- 
day goes far, it may be judged, toward establishing and ce- 
menting good feeling and friendliness between the founder 
and those employed by the great industries of his company: 

“I have said that it was many years since | promised that 
the first profit received from Homestead works should be 
dedicated for the purpose of building a library. This was 
many years ago, far too many; but Homestead works were 
probably the most difficult we ever had anything to do with. 
Many of you remember that we did not build these works 
we did not man them; on the contrary, we purchased them 
as arunning concern from some of our neighbors, who had 
been compelled to employ any kind of men, such was the 
scarcity of labor at the time they started. If I may be 
allowed to say so, they were not such men as we have been 
blessed with at our other works, and such as we rejoice in 
having here. It was under great difficulty we labored to im- 
prove the tone of Homestead. Many good men were sent 
from our other works, only to return, giving as their reason 
that it was no place for their wives and their children, nor 
even for themselves. How bravely is all this changed now. 
The works themselves required rebuilding, and it was only 
after we had expended more than $4,000,000 that they began 
toreach the turning point between failure and success. I 
never doubted that finally I should get the needed money to 
build this institute, but I assure you I had occasion to exer- 
cise my full stock of patience. In one respect the delay has 
been fortunate, since you have obtained the present un- 
equaled structure. Hat we builded sooner we had builded 
less wisely. 

“Perhaps when upon the subject of the works, 1 may tell 
you that I had a statement made of operations at Homestead 
last year, and found that the average earnings for the year 
of 311 working days, the average paid man and boy, common 
laborer included, every man paid by the day, was $2.91 per 
day, $905 per year. Now, to know just what that means, the 
average at Pullman last year, 1 see, the highest ever made 
there, was $538. 

“There is one proud satisfaction our firm has in business, 
It challenges the world to produce a record like this, and it is 
something which all my partners and myself think of, and 
which cheers us in all the cares pertaining to business, which 
are neither few nor light in the most successful business—that 
this remains their due, they can truly say, ‘Our firm paid 
highest earnings ever paid to labor." President Schwab told 
me that the delegation which went from these works to greet 
the future President, Major McKinley, at Canton, carried 
a banner,—‘ Homestead Workmen, the Highest Paid Men in 
the World.’ Well, the man who carried that banner told the 
truth more fully than is usually the case on political banners. 

“Col. Dyer wrote to the London 7zmes such a letter de- 

scribing his visit to you that I blushed myself when I read 
it, and took care not to send it over here for Schwab and 
Corey to read—it might have turned their heads. We rejoice 
that Homestead has become not only a great industrial cen- 
ter, but that it is also the center of a happy, prosperous com- 
Munity of intelligent, self-respecting people. When you lost 
Mr. Schwab—I mean Charlie, as I am pleased to know you 
call him—you no doubt felt then that you met with a great 
loss, but I see to-day many indications that if Charlie had to 
leave you himself he knew how to provide the right man to 
take his place, and if you wish to know what I think the 
secret of their power, I trace to the fact that they have risen 
from the ranks among you, and have earned the respect, 
confidence and admiration of the vast majority of the work- 
men, who are proud to have such leaders. 
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“The policy of the firm is that men who work for the firm 
shall make higher earnings per year, upon the average, than 
those of other works, and also that the firm shall keep its 
works running, as it has done, even during years of depres- 
sion which we have had for four years, without much regard 
for immediate financial results. 

“ The firm is determined, come what may, to meet the mar 
ket and to give its men the best boon that can be given work- 
men, steady employment, as long as orders are to be had at 
all. I can never cease to have among my fondest wishes 
this wish, that the workmen of Homestead will know no 
end of their present abounding prosperity nor to the cordial 
and friendly relations which happily exist between the firm 
and its many thousands of skillful, intelligent, self-respecting 
workmen, in all its works. The best of all unions is sucha 
happy union as prevails everywhere between the firm and its 
men, the two high contracting parties representing kind, 
friendly capital and self-respecting labor 

** For the first time, my friends, I stand before a Homestead 
audience with peculiar feelings. Mrs. Carnegie felt that she 
must be with me at Homestead. Why this occasion impresses 
us both to-day as nothing else could, will be readily under- 
stood. The one great pain of our united lives, arising from 
business, and which has haunted us for years, came from the 
deplorable event here, which startled us when far away, and 
which even yet has not lost its power at intervals to sadden 
our lives. 

“The memories which Homestead has called up to this 
time have sometimes saddened us, and we hoped that this 
occasion might fill our minds with such a beautiful picture as 
to enable us to banish the cruel memories of the past forever 
Imagine our happiness when now this happy meeting, the 
cordial and joyous welcome accorded to us, and the thousands 
of children's happy smiling faces, stamp a ne picture of 
Homestead upon our minds which will gladden our hearts as 
it flashes before us wherever we may roam sy this meeting, 
by your welcome, by these smiling faces, all the regretful 
thoughts all the unpleasant memories are henceforth and for- 
ever in the deep bosom of the ocean buried. Henceforth we 
are to think of Homestead as we see it today. This building, 
which I now dedicate, may it indeed be between capital and 
labor an emblem of peace, reconciliation, mutual confidence, 
harmony and union." 


Tue American Pig Iron Storage Warrant Co.'s stocks have 
been shipped out at a more rapid rate than ever in the past 
three months. Inthe 11 days ending Oct. 31, 7,700 tons was 
drawn out and 200 tons putin. The net stock in yard Oct 
31 was 197,600 tons; on Oct. 31, 1&7, it was 261,500 tons; 
on Oct. 31, 1896, 196,700 tons. 





Ficures in English trade papers show that the United King- 
dom imported from the United States in July, 1898, 3,443 tons 
of pig iron and 2,842 tons of steel, as against 3.251 tons of 
pig iron, and 1,186 tons of steel, in July, 1897; in August, 
1898, 1,199 tons of pig iron and 3,396 tons of steel, as com- 
pared with 5.220 tons of pig iron and 326 tons of steel in the 
same month in 1897; in September, 1898, 3,402 tons of pig 
iron and 2,443 tons of steel, as against 2,199 tons of pig iron 
and 665 tons of steel in September, 1897. 





Tue Colorado Fuel & Iron Co. is seeking an injunction 
against the Southern Pacific, Union Pacific. Denver & Gulf, 
Colorado Midland, Rio Grande Western and other railroads, 
asking for an order restraining them from making a threat- 
ened advance in rates on steel from Pueblo to San Francisco. 
The result of these suits is of great importance to the indus- 
trial interests of Colorado, as any increase in rates will be a 
drawback to the steel industry at Pueblo. 





Tue Bay State Motor Co., Worcester, Mass., is making a 
specialty of kerosene engines, and has been successful in in- 
troducing its engines, which are built to use also gas or gaso- 
line. The change required to adapt it to the two latter fuels 
is slight. 


BELLEVILLE, Que., will vote Nov. 22 on a proposition to 
grant a bonus of $50,000 to the Mitchell & Abbott rolling mull. 
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INDUSTRIAL SUMMARY. 





New Buyers in the Market,and Some of Their Wants :— 


{If you are in need of machinery ofany description, please notify T/e 
lron Trade Review, and we will put you in communication with our 
advertisers at once.) 


The Diamond Meter Co., 926 S. Adams st., Peoria, IIl., 
writes us that it is in the market for emery wheels and bolts 
and nuts. 

“W.,"’ care The Jron Trade Review, wants prices on a 
three-phase alternating current motor of 2 or 3 h. p.—second- 
hand preferred. 

The Stevens works, removed to Marinette, Wis., from Au- 
burn, N. Y., will be ready for operation by Nov. 15. The 
plant covers a 15-acre site and will employ goo men. Agri- 
cultural machinery will be manufactured. 

The Springfield (O.) Roller Bearing Axle Co. has been in- 
corporated, with $50,000 capital stock. 

The Merritt-Chapman Wrecking Co., of Providence, R. I., 
has received from the Martic Water & Power Co. the contract 
for rebuilding the Columbia dam at Columbia, Pa. The power 
company has been formed to generate power for electrical 
purposes and to transmit it to industries over a radius of several 
miles around Columbia. 

- 4 L. Freed has purchased of Oberholtzer & Freed, the ma- 
chine shop at Lansdale, Pa. 

At Indianapolis, Ind., W. E. Murtarger, patentee of a shaft 
support for vehicles, has closed a deal for the manufacture 
of the shafts on an extensive scale. A location 1s now being 
looked for. The company will have $50,000 capital stock. 

A cultivator and plow works will be erected in German- 
town, Ind., by G. J. Byman and others. 


New Construction:— 

Contracts have been let for four brick buildings for the 
Kitselman Wire Fence plant, removed to Muncie, Ind., from 
Ryigeville. The buildings will cost $10,000 

At Foxcroft, Me., the new shop of Merrill & Broeg is near- 
ing completion. The firm will make ornamental wrought iron 
work, largely for architectural purposes. 

The Riter-Conley Mfg. Co., of Pittsburg, has just received 
the contract from the Boston Gas Co., of Boston, Mass., tor 
a large steel purifier house, for the gas works, to cost $50,- 
ooo. It will have steel trusses and steel columns; will have 
100-foot span; will be 275 feet long, and will contain two 
large traveling cranes, of 35 toms capacity each. The con- 
tract was obtained after strong competition. 

The Powers & Robinson Foundry & Machine Co. have 
purchased the shops heretofore conducted by Powers & 
Robinson, at Elkton, Md., which are now being moved to 
Garwood, N. J. The company have also bought the old 
Hercules shops, at Garwood, N. J., from the Shelby Steel 
Tube Co. The shops at Garwood will be equipped with a 
pattern, foundry, machine and smith's shop, and in the near 
future with a steel casting foundry. 

The C. H. Dutton Co., of Kalamazoo, Mich., recently 
erected a new foundry of brick, 60x120, and has contracted 
for a new boiler shop. 

Hugh S. Taylor, of Homestead, has invented and patented 
a process for manufacturing steel, claimed to be absolutely 
rust proof. Samples are said to have been thoroughly 
tested without rusting. A plant will be erected by the 
Homestead Mfg. Co., who will make the new steel. 

The Berlin Iron Bridge Co., of East Berlin, Conn., is erect- 
ing for the United Gas Improvement Co., Waterbury, Conn., 
thesteel work for a generator room and an engine room. The 
roofs are to have steel trusses, supporting the roof covering. 
The covering is corrugated iron lined with the Berlin Iron 
Bridge Co.'s patent anti-condensation fire proof lining. The 
engine room has a span of about 33 ft., and the span of the 
generator room is about 51 ft. 





Additions, Enlargements, Removals, Etc.:— 

Cook Bros , of Oglethorpe, Ga , will remove their extensive 
iron works and machine shops to Americus, Ga., shortly. 

The Eberly Wheel Co.,, York, Pa., is erecting an addition. 

Fraser & Chalmers, Chicago, have taken a permit for the 
construction of a machine and erecting shop, to cost $25,000. 
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A 200-ft. extension of the plant of the Westinghouse Elec. 
tric & Mfg. Co., East Pittsburg, will be started at once. 





Fires and Accidents:— 


The plant of the Trimount Mfg. Co., manufacturer of power 
machinery and appliances, at Roxbury, Boston, was almost 
entirely destroyed by fire, Nov. 6. The damage will be 
about $20,000. 

Fire in the plant of the Powell Mfg. Co., Cincinnati, caused 
a loss of $3,000 to building, and $5,000 on contents; insured, 

The works of the Standard Car Wheel Co., Cleveland, 
near Tod st., were destroyed by fire, Nov. 5. The fire 
Started near the cupola and did its work rapidly. There 
were 3,000 car wheels in stock, which are badly damaged. 
Loss, $40,000, mostly insured. 


Generali Industrial Notes:— 


J. Wood & Bros., Conshohocken, Pa., will trim sheets be. 
fore annealing them, hereafter. After annealing they will 
be trimmed cold. 

The Marietta Mfg. Co., of Marietta, O., has the contract for 
engines for a new tow boat to be built at Parkersburg, for 
L. Pope & Sons. It will be ros feet long and 20 feet beam. 
The engines are to be of the lever type, with balanced valves 
to be operated with McCall's valve gear, dispensing with the 
cams. The cylinders will be 12 inches and the stroke five feet. 
The boat is to be used on the Little Kanawha and Ohio rivers. 
The Marietta Mfg. Co. has also been awarded the contract for 
the machinery for a boat for the Vesta Coal Co, of Pitts- 
burg, Pa. 

The Dora Foundry, Car Wheel & Machine Co., of Pulaski, 
Va., is building a machine for the American Coke Drawer 
Co., which is to be used by the Southwest Virginia Improve- 
ment Co., at Pocahontas, Va. 

Edith Furnace, of the Ohio Iron & Steel Co., Pittsburg, will 
soon be equipped with the Uehling casting machine, a con 
tract having been placed recently. Several Uehling equip. 
ments are under negotiation for other furnaces. 

The E. S. Stiles Press Co., Watertown, N. Y., has leased 
the Adirondack Machine Co.'s plant. at Carthage, N. Y, 
This addition about doubles the company's capacity, and is 
particularly adapted for the business, as it contains such large 
tools as 10-inch boring mill, 72-inch planers, radial drill, ete. 
The company expect to run the Adirondack plant to its fullest 
capacity, at the same time keeping the regular force at 
Watertown. 

Irving A. Brown, of Allegan, Mich., has purchased the foun- 
dry business of Thomas Stewart, and contemplates enlarge 
ment in the early future. 

The Pittsburg, Bessemer & Lake Erie Railroad (Carnegie 
road) for the last week in September shows gross earnings 
of $42,538, against $11,749 the same week in 1897, making a 
total for 1898 of $989,729, against $440,296 in 1897. 

The Chateaugay Ore & Iron Co., Plattsburgh, N. Y., will 
enlarge its forge at Standish by adding four fires and another 
hammer, making in all 12 fires at that point. This is, so far 
as known, the only Catalan forge in operation in the United 
States. 

The Buhl Steel Co., Sharon, Pa., has decided to issue $250,- 
ooo bonds for making extensive additions and improvements 
to the plant. 

Gould & Eberhardt, Newark, N. J., are just shipping eight 
of their improved drills to the United States Government at 
Rock Island, Ill, and some for Brooklyn, N. Y. They also 
have a number of other Government orders for their exten- 
sion base shapers for the various arsenals as well as some 
automatic gear cutting machines. The works are very busy 
on orders for their improved tools. 

The Diamond Meter Co., Peoria, Ill., recently formed to 
manufacture meters and transformers, purchased the ma- 
chinery, stock and material of the Diamond Electric Co., at 
U. S. Marshal’s sale. The assets of the business of the Dia 
mond Electric Co. are in the handsof an assignee, being 
handled from the company’s Chicago office. 

Four rolling mills, the Columbia Grey Iron Co., the stove 
foundry, and the Wilson Laundry Machine Co., all at Colum- 
bia Pa., are making full time and are turning out a large 
product. 
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Mr. Joun G. HUNTER, Dallas, Texas 





This Letter Should Interest Manv People: 


Dear Sir :—We are pleased to be able to tel! you that the 7ooh p. Cochrane Exhaust Heater sold us about 
six months ago. has been in continuous use since installed, and with very satisfactory results, both in freeing 
our feed-water from lime and magnesia, with which it is heavily impregnated, as well as the saving in fuel 
secured through its use. We have no difficulty in heating our water to 200° F., taking the exhaust from two 


poms: when we use three or more pumps we carry the heat at 210° F. with the greatest ease Moreover, we 
ind that by its use our boiler capacity is materially increased So far as our experience goes, the apparatus 
is mechanically perfect, and we cheerfully recommend it to all steam users 

Yours truly Signed) W. H. Weiss, President 


The Cochrane Heaters are made by 


SAN ANTONIO STREET RAILWAY COMPANY, 
SAN ANTONIO, TEXAS 
W. H. WrIss President 


August 3, ! 


THE HARRISON SAFETY BOILER WORKS, 
Philadelphia, Pa. 

















The new Edith Furnace of the Oliver-Snyder Steel Co, 
Allegheny, was put in blast Oct. 30. The old Edith plant was 
blown out last June. The furnace is 100 feet high, 20 feet 
higher than the old stack, and will have a daily capacity of 
soo tons at its best. It is one of the modern furnace plants 
of the country, being equipped with the latest improvements 
known to blast furnace practice. 

In October, the Homestead Steel Works, of the Carnegie 
Steel Co., Ltd., broke all its previous records. The total 
output of the mills was 210.000 tons, including the 104,000 
tons of ingots. This includes both Bessemer and open-hearth 
steel. The 32-inch mill turned out 21,000 tons, an increase 
of 2,500 tons over its best previous record, and the new 35- 
inch mill made a record by producing 18,000 tons. So far this 
year the shipments from Homestead have been 30 per cent 
inexcess of the shipments of the first 10 months of 1897 
During last month the increase over October, 1897, was 
85,000 tons. 

The Winslow Bros. Co., Chicago, has given to the Security 
Title & Trust Co., of Chicago, a trust deed to the premises 
368 to 406 Carroll ave. as security for a loan of $38,000. The 
instrument was filed for record Oct. 31. The loan is for to 
years at six per cent. 

The Wheeling Steel & Iron Co.'s steel plant, at Benwood, 
W. Va., is running full. Between 18933 and 1897 these works 
were going only about half time and in one of the years ot 
depression, only 100 days. The pay-roll is ahead of that for 
any other year in the company's history. 

The foundry at Rapid City, S. D., idle for some time, has 
been leased to Homer Charles, of Deadwood, and will be 
opened at once. 

The Clarksville Furnace Co. has been chartered in Ten- 
nessee, to buy the Gracey-Woodward Furnace at mortgage 
sale. It is stated that the company has purchased recently 
ore lands and other property with a view to operating the 
furnace. 





e _——. \ : 


Shop '). Badtaters 
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Cut Everything, -- --— 


Montpelier, Ind., citizens raised $5,000 for a sheet mill, 
and a meeting is to be held to decide as to the disposition of 
the fund. D. A. Bryson 1s trustee 

It is reported that the American Steel & Wire Co. is nego- 
tiating for the business of the McMullen Fence Co., which 
makes a specialty of poultry netting and does a large busi- 
ness. 

The Pennsylvania Railroad has placed a new order with 
the Schoen Pressed Steel Co., of Allegheny, for 600 steel cars 
of the 100,000-capacity pattern. These cars are to be used 
between Pittsburg and Philadelphia. Other contracts for 
steel cars from other roads will likely be placed with this 
company soon. 

The Baltimore & Ohio Railroad has ordered 2,000 freight 
cars from the Missouri Car & Foundry Co., of St. Louis, 
making a total of over 25,000 that have been purchased by 
this road in the past two years. 

The new slabbing mill at the South works of the Illinois 


Steel Co. is expected to be ready to put in operation by Dec. 


15. This mill will increase the output of the plate mill from 
yo to so per cent, it is expected. 

The Brightman Furnace Co., C eve and, reports ‘an unusu- 
ally busy seasonin the sale of Brightman stokers. It has 
just shipped two large stokers to France, one to Australia, 
me to Edward H. Everett Co., Black Hand, O., and is 
now working on a consignment of 26 stokers for Willard State 
Hospital, New York. ‘This last installation will make the 
sixth State hospital using Brightman stokers in the State of 
New York. Besides its adaptability to all styles and sizes 
of steam generators, the Brightman stoker is being usec 
tensively in connection with annealing furnaces, brick kilns, 


and all drying apparatus with good success. The use of the 


waste gases about blast furnaces is one of its economic fea- 
] 7 ’ ‘ ’ cal ex! ' 
tures Descript ve catalogue can be had pon ap} ation. 


The Rhede Island Locomotive Works, at 


I., have been sold, it is reported, to a Chicag ompany in 


POWER SAWING 
MACHINES 


For all purposes. 








No. 1. Capacity, 4 inches. 
No. 2. “ » * 
No. 4. = Se * 
No. 8. « $3xi2 “ 





Chicago. New York. 


Send for Catalogue. 
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MOUNT SAVAGE FIRE BRICK. 





UWNION MINING CoO, 


Proprietors of the CELEBRATED Mount Savage Fire Brick 


“# GOVERNMENT 


Established 1841. 
The 


Branch Offices :—Ne. | Breadway, New York, N. Y.; 


Capacity, 60,000 Per Day ; 
Firet Manufactory of ite 
Home Office and Works :—-MOUNT SAVACE, Allegany County, Md. 


Ne. 222 Se. Third St., Philadelphia, Pa.; Fergusen Block, Pittsbur» °a., 


$ STANDARD. 


18,000,000 Per Year. 
Kind in the U. S. 


Stowe, Fuller & Co.. 195 Merwin St.. Cleveland, Ohio. 


November 10, 1. 





OTIS 





“OTIS” FIRE-BOX 
Flange Plates, Ship Plates, Tank Plates, Stee! Car Axles 


PLATES A SPECIALTY. 


and Forgings of all kinds. 


Steel Castings from 100 td 75,000 Ibs. 


Head Office and Works, CLEVELAND, OHIO. 





Agencies: NEW YORK, 97 Cedar St. 
ST. LOUIS, 516 N. Third St. 





MONTREAL, Homer Taylor, 183 St. James St. 
SAN FRANCISCO, John Woodlock, 154-156 First St. 











Conestoga Puildine, EDWARD E. ERIKSON, PITTSBURG, PA. | 


Regenerative Gas Furnaces and Water Seal Gas Producers. 
Sar ag NO SMOKE. 


Producer Gas under Tubular Boilers, saving 20 per cent in fuel. 


The AB C of Iron, Now &!. 





‘RICE MACHINERY CoO.. 166-174 South Clinton St., niece 


Engineers, Founders and Machinists. 


‘Telephone 4448 Main. 








The DODGE American System of 
ROPE Transmission. Complete 
Piants Furaished. Try Indurine. 








Shafting, Hangers, Friction Clutches. Elevator, Brewery, Sugar Refinery 
and Oil Mill Machinery, Belting and Mill Supplies. 


CENERAL ACENTS FOR THE DODCE INDEPENDENCE WOOD SPLIT PULLEYS. 





— 





which Joseph Leiter is interested. It is said that the com- 
pany will manufacture the Wheelock engine. Rumors have 
been afloat connecting the Federal Steel Co. with the pur- 
chase, but they have no foundation. 

The Brightman Co.'s plant at Millersburg, O , manufactur- 
ing shafting machinery and other specialties, is running night 
and day. Export work for Germany is included in its con- 
tracts. 

Arrangements have been made for the absorption of the 
American Brake Co. by the Westinghouse Air Brake Co., 
and a meeting of the stockholders of the American company 
will be held Nov. 15, to complete the transaction. 


A Birmingham, Ala., dispatch says: M. Oswald, repre 
senting the Rambach Steel Co., of Rambach, Germany, and 
Carl Spaeter, of Coblenz, Germany, are making a tour of 
the Birmingham district. Mr. Oswald is the guest of the 
Alabama Steel & Ship Building Co., and is devoting himself 
to a close inspection of the furnaces, steel mill, coal mines, 
coke plants and other large industries in the vicinity of Ens 
ley. It is stated that the people he represents are contem- 
plating the erection of large machinery works in this district 
in order to get the advantage of cheap Southern iron. 

The Central Iron & Steel Co., of Brazil, Ind., furnishes the 
following, indicating the growth of its business in the past 


CHICAGO, Old Colony Bidg. 
WASHINGTON, Kellogg Bidg. 
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BAIRD MACHINERY CoO., 


PITTSBURC, PA., '24-'26 First Ave. 
Machine Tools and Supplies. 
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Send for list of ¢ 
Second-hand Tools 
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A position as Superintendent, by a practical 

mechanic, well up in machine shop and foundry 

PROCESS. work. Thoroughly posted in grey iron, mallea 

Fou n d ers a n d (Cupola metal.) Government tests 36,000 to | ble and car wheel work. Will be at liberty De 
49,000 tens. strength. cember 7th. Address 


Finishers. 


HANSON McDOWELL, 


Superintendent 


1522 Monadnock Chicago. | Care of T 1. WOOD, 1331 State St., Racine, Wis 





—-PLATING 


/RECEIVERS’ SALE OF WELDLESS 


—_——— STEEL TUBING, MADE UNDER THE WAN]FET] --- Traveling Salesman 


KELLOCC PATENTS. STOCK LIST 
CHAS. * BASTIAN MFG. CO., AND PRICES FURNISHED UPON | Experienced in Tool and Crucible Steels State 


APPLICATION. 
Franklin and Iilinois Sts. 


Chicago. 


E. D. NICKERSON, 


Receiver, Findiay, O. 





age, experience and salary expected. Communi- 
cations strictly confidential. 


Address, A, B. C., this Office. 








' Small Seamless Brass 


TUBING 


| 
1-32 to 1-2 Inch in diameter—any gauge. | 
SEND FOR QUOTATIONS 


WM.S. SPOFFORD & SON, 


Providence, R.!., U.S.A. 1 | 











Advertise in The Iron Trade Review. 
It will pay you. 


Send for catalogue. 


PUNGHES AND SHEARS 


OF ALL KINDS 


MANUFACTURED BY 


The Long & Alistatter Co., 


HAMILTON, OHIO. 











SOUUUE LANE DoaeNN OE 


, 








five years: For the year ending July, 1894, they paid their 
employes $74,868 13, and for the year ending July 1, 1898, 
$151,371.09. This represents the increase in the hours of 
labor of employes, and is not an increase in the number of 
employes. 

The East Chicago Horse Shoe Co.’s plant, at Hammond, 
Ind., has shut down and will remain closed until the affairs 
of two companies connected with it are settled. 

The Cambria Iron Co. shipped 62 carloads of steel from its 
plant Nov. 1, one of the largest day’s shipments in its his- 
tory. 

The Cambria Iron Co.’s circular to stockholders, relative to 
the lease to the Cambria Steel Co., says: ‘‘ Holders of 
Cambria Iron stock, registered at the close of business, on 
Nov. 19, have the privilege of taking two shares of the steel 
company for every one share of the iron company's stock 
held by them. This privilege can be exercised by them on 
and after Nov. 21, up to and including Dec. 1 at 3 P. M., by 
which time the payment of $1.50 per share upon the stock 
of the steel company must be made. All shares of the Cambria 
Steel Co. not taken and the payment as above made thereon 
by Cambria Iron stockholders, at 3 P. M., Dec. 1, will be 
taken by the syndicate as referred to in the circular of Sept. 
24. The company also gives formal notice to the stockhold- 
ers of the scrip dividend of six per cent on the capital stock 
of the Cambria Iron Co., as registered at close of business on 
Nov. 19, which scrip can be converted after Jan. 10, 1899, and 
Must be converted prior to March 1, 1899, into certificates of 
stock of the Cambria Iron Co.”’ 


MMM 


SHENANCO VALLEY STEEL CO., New Castle, Pa., 


MANUFACTURERS OF 


Bessemer Pig Iron, Steel Billets, Blooms, Black Plate, Tin Plate, 
Tin Plate Bars, Wire Rods, Market Wire and Wire Nails. 
suueecovuuuoeennnoco guneesvonennnge nouuensnucennsceensucennvcueevouonnnsuonevss usvucuessucees ueeecueensgnccenscucevsceenseueescueeguuuengsccecuiceeggvceegscueteauenngcceegiocseececesaun tient 
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Tue Berlin correspondent of the Zconomuzs/ reports that in 
Germany ‘‘the growing attention given recently in the iron 
and steel trades to prospective American competition seems 
now likely to bear fruit in some practical measures of self- 
defence on the part of German manufacturers. The organ of 
the rolling mills reports that ‘a confidential exchange of 
views has taken place between some of the largest operators 
in the Rhine- Westphalian and the Upper Silesian district, look- 
ing towards a combination for purposes of mutual protection 
against the threatened inroads of the Americans.’ The recent 
organization of the Federal Steel Company in the States, and 
the published plans of establishing iron and steel depots in 
Germany, have caused a thrill of alarm among producers in 
Berlin. This preliminary exchange of views has already 
developed the fact that there are extraordinary difficulties in 
the way of a successful combinativn—both as to persons ard 
things. The great rolling-mill owners of the Rhine-Westpha- 
lian district are reported, however, to be unanimously of the 
opinion that defensive measures will be necessary. The action 
contemplated seems to bea union of the export agencies of the 
various syndicates, organized efforts tor the procurement 
abroad of orders for large quantities of wares. As yet an 
advance of protective duties does not seem to be included in 
the plans."’ 
isfaction to the British iron trade to find that it is not alone in 
its risks and dangers.— 
view. 


If ‘‘ misery likes company,'’ it may be some sat- 


London Coal and Iron Trades Re- 





Iron work is partly up at the Goulds Mfg. Co’s new found¢- 
ry, Seneca Falls, N. Y. 
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THE AUTOMATIC .. . 





American Oil Gas Machine 


GENERATES A PERFECT FUEL GAS from Crude Naphtha at 15 CENTS PER THOUSAND 
feet, which is unexcelled for all Heating Operations required in [Mechanical Work. 


We manufacture an extensive line of 


Gas Blast Furnaces, Forges, Ovens, Retorts, Kilns, 
‘‘ Automatic Heating Machines,” 


and Positive Pressure Blowers, 


And make a specialty op Complete Factory Outfits, 


Including Gas Generators and Heating Devices of all kinds. 
Examinations and Experimental Work at our own expense. For Catalogues and further information, please address 


AMERICAN GAS FURNACE COMPANY, 


GAS ENGINEERS AND MANUFACTURERS, 





23 John Street, NEW YORK. 





A FEW REFERENCES: 


The Franklin Institute of Philadelphia. Medal. 
The S. S. White Dental Mfg. Co., Philadelphia, Pa. 
The Putnam Nail Co., Boston, Mass. 

The Pope Manufacturing Co., Hartford, Conn. 
The Pope Tube Company, Hartford, Conn. 

The Crescent Watch Case Company, Newark, N. J. 
The Meriden Britannia Co. 

The U. S. Mints and Assay Offices (everywhere). 
The Woolwich Arsenal, England. 

McGill University, Montreal. 

Excelsior Needle Company, Torrington, Conn. 
The National Sewing Machine Co., Belvidere, Il. 


The Elgin National Watch Co., Elgin, Ill. 
The Sterling Cycle Works, Kenosha, Wis. 

Charles S. Platt, Gold and Silver Refiners, N. Y. City. 
The O’Hara Waltham Dial Co., Waltham, Mass. 

The American Bank Note Company, New York. 

The Bureau of Engraving and Printing, Washington, 
Stover Bicycle Mfg. Co., Freeport, Il. 

Ames & Frost Company, Chicago. 

Ledoux Chemical Laboratory, New York City. 

Baker & Co., Gold, Silver and Platinum Refiners, 
Columbia University, School of Mines. (Newark, N.J 
New York & Ohio Compeng, Lamp Works, Warren, 0. 


American Institute highest awards, 4 Medals. 


